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Abstract 
Nurseries and garden centers face challenges to stay economically viable, particularly in 
rural areas. Their efforts to advertise horticultural products through traditional methods seem 
insufficient to increase their sales. Marketing through new media is receiving more attention by 
businesses across various industries. In order to assess whether this growing interest in new-
media is applicable to the green house industry, it is important to determine their impact on 
business performance and the factors driving its adoption. 
Few studies report the impact of social media on nurseries and garden centers 
performance. The literature on technology adoption shows that network and learning effects play 
a critical role in agricultural technology adoption (Bandiera and Rasul, 2006; Baerenklau, 2005), 
while perceived ease of use and perceived usefulness have been identified as the major factors of 
adoption of information technology (Davis, 1989; Lorenzo-Romero et al., 2014). This study 
builds on the known factors of agricultural and information technology adoption to determine the 
key variables affecting the extent of use of new-media marketing in the green industry. Using a 
survey, data were collected from 161 nurseries and garden centers across the United States. 
Results indicate that the network effect had a robustly, positive effect on the extent of use 
of new-media marketing in the green industry. The estimated network effect was statistically 
significant in the models using frequency of online marketing use, frequency of social media use 
and hours of social media use as the respective dependent variables measuring the use of new 
media. Other statistically significant factors include the percentage of retail sales, the perceived 
usefulness, and the city population. The study also found that new-media marketing, measured 
by the number of hours spent on social media, had a positive impact on sales for nurseries and 
garden centers making more than $200,000 a year. 
  
By providing evidence of new-media marketing effectiveness, these results contradict the 
belief that sales do not increase immediately after a social media campaign, suggesting a low 
return on investment. Besides this evidence, the magnitude of the network effect and the 
differences in critical factors driving adoption across firm size are key information to tailor 
training programs and make informed policy decisions to support marketing efforts.  
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Chapter 1 - Introduction 
The U.S. green industry ranked among the fastest growing segments of U.S. agriculture 
in 2004, as a result of two decades of steady growth (Hall et al., 2005). However, sales by 
individual nursery businesses have decreased over the last decade. From 2007 to 2012, the total 
sales of U.S. nursery and garden center products has shrunk by 12.72% whereas the number of 
nurseries and garden centers has increased by 3.87% (USDA, 2014). The nursery and greenhouse 
industry is facing numerous challenges to maintain a successful business. Campbell and Hall, 
2010).  Hodges et al. (2011) claimed that mass merchants had acquired almost half the market 
share from smaller, local garden centers within ten years of their entry into community markets. 
Similarly, Behe et al. (2013) reported that garden centers are facing increased competition and 
are using marketing channels that are less than ideal to reach today’s modern, online consumer. 
1.1. The rise of new-media marketing 
New-media marketing provides new opportunities to businesses to engage in social 
interaction with their customers on the Internet. Due to the participation of the customer in 
generating content, new-media marketing has deeply modified the configuration of the 
relationship between costumers and businesses since the last decade. These methods appear as an 
opportunity to build and maintain stronger consumer/business relationship. Consumers feel 
closer to a company when they are given the opportunity to directly and permanently 
communicate and express their opinion (Brown, 2010). Indeed, social media has the power to 
transform the perceived anonymous face of most large or medium size companies into a more 
human face by generating intimacy and immediacy between businesses and costumers (Merrill et 
al., 2011). Through social media such as Twitter, Facebook, Google+ and LinkedIn, consumers 
may share, at any time, their opinion about a product or brand with the company or within their 
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own network. In real time, this feedback is accessible by companies who may provide quick 
responses, interacting with multiple costumers.  
Although few studies have formally addressed the social media impact on business 
performance, its proliferation among companies suggests a benefit from its adoption as a 
marketing tool. A study released in 2014 by the University of Massachusetts-Dartmouth Center 
for Marketing Research found an increase in the number of Fortune 500 companies creating and 
sharing content via social media from 23% in 2011 to 34% in 2013. Moreover, a survey 
conducted by Harvard Business Review Analytic Services (2010) revealed that more than three-
quarters (79%) of the 2,100 organizations surveyed reported having adopted or preparing social 
media initiatives. The spread of social media use among companies is justified by its 
effectiveness to improve business productivity. Referring to Web 2.0, a broader set of 
technologies comprising social media, Andriole (2010) identified six performance areas that 
could be improved by their deployment: knowledge management, rapid application development, 
customer relationship management, collaboration/communication, innovation, and training. 
Stelzner (2014) investigated the use of social media in promoting businesses. Nearly all (97%) of 
the 2,800 marketers surveyed were participating in social media marketing. These marketers 
emphasized the role of social media in increasing exposure, developing loyal fans, providing 
marketplace insight, reducing marketing expenses and improving sales. Undeniably, social 
media is becoming a key tool in marketing strategies. 
The cost of a social media strategy implementation varies depending on the industry and 
the size of the business. Social media expenses include marketer’s salaries, content, branding, 
search, technology and analytics (Cohen, 2013). Deploying a social media strategy can be costly, 
especially for large companies. On the other hand, small to medium businesses will incur low to 
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virtually no cost in deploying their social media strategy. The Marketing in a Digital World SMB 
and Consumer Survey (2011) found that the majority of the small and medium businesses 
surveyed (59%) spent less than $100 to conduct their social media marketing strategy on various 
channels. “In contrast to paid traditional media, new media (in which consumers create content 
and this content is exchanged between other consumers and potentially between manufacturers) 
are primarily available for free” (Onishi and Manchanda, 2012, page 221). 
1.2. Motivation 
Rural or family owned nurseries and garden centers face challenges to maintain their 
customers in the context of rural depopulation. Indeed, the long term trend of rural depopulation 
is accelerating, particularly in the Great Plains, the Corn Belt, the Delta-South, and the 
Appalachia-East (FDIC, 2014). In addition, repetitive and large scale advertisement campaigns 
necessary to increase their sales are costly. Improving the marketing strategy of small scale 
nurseries and garden centers requires to take into account the current trends of consumer 
preferences that have changed over the last decade, particularly with the rise of online 
purchasing. For example, having searched for gardening information through the Internet 
increased the likelihood to purchase horticultural products online by 19% (Behe et al., 2013).  
Following these trends, several studies have emphasized the necessity for garden center business 
owners to reevaluate their marketing practices in order to meet changing consumer preferences 
(Behe et al., 2013; Stebner, 2015).  
Although social media marketing is increasingly being adopted by small and medium 
businesses, observations reveal little interest among rural nurseries and garden centers. A few of 
them maintain a social media account or an interactive website. Stebner (2015) reported that 
garden centers remained unsure of the impact of a social media strategy on their business 
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performance. Reasons for this seeming reticence can be lack of resources and risk aversion. A 
social media strategy requires some time to maintain and monitor a website, and specific 
knowledge about social media management. A survey (Stelzner, 2014) found that social media 
marketers faced five main issues: finding the most effective tactics, engaging audience, 
measuring the return, picking the best management tools and finding the target audience. Merrill 
et al. (2011) mentioned three major areas of risk rising with the growing use of social media: 
reputational, legal and operational risks. Reputational risks emanate from the access of social 
media by millions of customers who can spread in a short time an accidental false claim or a 
benign flaw in a business operation. Legal risks include employment, privacy, security, 
intellectual property and media risks, and operational risks occur when employees accessing 
social media platforms at work accidently download malwares and viruses, threatening their 
company’s network and data. 
The framework of technology adoption has been widely used in the literature to explain 
how decision makers make choices when facing a new technology (Davis, 1989; Sago, 2013; 
Teo, 2009). It aims to determine the key factors influencing the process of adoption of an 
innovation by an individual or a firm. Adoption is addressed by the literature under various 
approaches.  For some, adoption is referred to as a binary outcome that is making the decision to 
whether using or not a technology (Feder et al., 1985). For others, adoption is regarded as the 
extent of usage of an innovation (Onishi and Manchanda, 2012).  
The importance of studying technology adoption stems from its ability to predict the 
diffusion of innovations in a broad range of fields. Agricultural policy makers might be 
interested in studying adoption to identify the factors that matter the most for a successful 
implementation of a new technology that improves farm yields. Information technology firms 
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would use the adoption framework to determine how to best structure their service content. 
Studying adoption can help education professionals to understand how to harness a new 
technology to enhance students’ performance. Although the adoption framework presents some 
limitations, it has been effective in shedding the light on the individual, organizational and 
environmental factors that are more likely to influence the diffusion of a new technology. 
 
1.3. Objectives 
This study aims to use a theoretical framework of technology adoption to determine the 
factors that influence social media adoption by nurseries and garden centers. More precisely, the 
study focuses on the relevance of the network effect in new-media marketing adoption, 
controlling for key factors identified by previous studies. The specific objectives of the study are 
the following: 
1. Evaluate the extent of use of new-media marketing by nurseries and garden centers. 
2. Identify key factors in new-media marketing adoption by nurseries and garden 
centers. 
3. Determine the impact of new-media marketing use on sales. 
Descriptive statistics of data from a survey designed for the purpose of this study will be 
used to evaluate the extent of use of social media by nurseries and garden centers. The key 
factors of new-media marketing adoption will be identified by specifying an empirical model 
based on the technology adoption framework. This research will use the firm theory to address 
the impact of new-media marketing on sales. 
This study is organized in six chapters. The next chapter will present previous studies on 
technology adoption, definition of key terms and the state of knowledge on new-media 
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marketing use. Then, the following chapter on data will focus on the survey instrument used to 
collect the data and the data summary. In the methods chapter, the theoretical framework will be 
presented, and the empirical models will be specified. Results will be discussed in the fifth 
chapter, and the concluding chapter will summarize the findings, discuss limitations of the 
current study, and present implications for future studies on new-media marketing adoption. 
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Chapter 2 - Literature review 
This chapter will present the relevant literature pertaining to technology adoption, new-
media marketing adoption and its impact on sales, and new-media marketing in the green 
industry. The first subsection will describe how scholars have studied technology adoption in the 
agricultural industry and review existent studies on adoption of information technology and 
marketing strategies. The second subsection will address the concept of new-media marketing 
and previous studies discussing its adoption and impact on sales. The third subsection will 
present the green industry and related marketing strategies. Finally, findings and limitations of 
previous approaches will be summarized in the fourth subsection to lay the foundation for the 
definition of a new-media marketing adoption framework in the green industry.  
2.1. Technology adoption 
This subsection will focus on agricultural and information technology adoption. 
Nurseries and garden centers are components of specialty crop farmers, as defined by the USDA 
(2014). Adoption behavior of nurseries and garden centers can be modeled using the framework 
of agricultural technology adoption by farmers. On the other hand, new-media marketing falls 
under the category of information technology. Various theories of information technology 
adoption will also be reviewed in this subsection. 
2.1.1. Agricultural technology adoption 
Zilberman and Kaplan (2014) provided a concise history of alternative approaches of 
modeling adoption in agriculture. It is first important to underline the difference between 
adoption and diffusion. “The literature distinguishes between diffusion, which is measured by the 
aggregate share of individuals or share of land using a new technology, versus adoption by 
individuals” (Zilberman and Kaplan, 2014, page 3). Early studies on adoption focused on 
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diffusion. Diffusion includes a temporal dimension captured as a threshold model, or S-Shape 
model, where a small number of individuals adopt the technology at the early stages and more 
agents adopt the technology as it spreads to the point where the marginal rate of adoption 
declines at the later stages (Feder et al., 1985), with the following functional form: 
  𝑷𝒕 = 𝒌 ∗ (1 −  𝑒
−(𝒂−𝒃𝑡))  , 
where 𝑷𝒕 is the percentage of farms using the new technology at year t, a  a measure of initial 
diffusion, b the indicator of the rate of diffusion, and k is the final rate of diffusion. Griliches 
(1957) studied the causes of the cross-sectional differences in rates of use of hybrid seed corn in 
different regions of the United States. He observed three parameters: hybrid seed corn 
availability in the region, acceptance, and the equilibrium level of use. With regard to 
acceptance, he found that profitability of the shift from conventional to hybrid seed corn was the 
main factor accounting for the differences in the rates of adoption between regions. The 
equilibrium level of use mentioned by Griliches (1957) describes the percentage of acreage of 
corn planted of hybrid corn at which the use of hybrid seed neither increases or decreases.  
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Figure 1: Percentage of total corn acreage planted in hybrid corn 
 
Note: Adapted from USDA (2004). 
The S-shaped diffusion path assumes that imitation is the driving factor of the diffusion 
process (Mansfield, 1961). This diffusion path comprises of three steps: an initial step where few 
agents adopt the technology at an early stage, a second step where the profitability of the 
technology leads to more agents adopting it through imitation, and a third step with a lower rate 
of adoption when the technology is widespread.  The literature suggests that this later decrease in 
adoption rate is explained by poor performance of the technology, resistance against the 
technology or the emergence of an alternative technology (Zilberman and Kaplan, 2014). Griliches 
(1957) also suggested that advertisements carried by Extension agencies and private companies 
may impact the rate of acceptance. His model assumes homogeneity of agents and imitation 
(Zilberman and Kaplan, 2014). 
Critics of the imitation model stress its lack of microeconomic foundation, particularly 
equilibrium models. Studies after Griliches’ work introduce the agent decision making criteria to 
account for heterogeneity across farmers. David (1975), Stoneman (1983) and Feder et al. (1985) 
are good exposition of this approach. They built their models upon three assumptions: agents make 
profit-maximizing or risk aversion decisions, they have heterogeneous characteristics, and they 
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adopt a technology by an endogenous learning process (Zilberman and Kaplan, 2014). It is 
assumed that they update their prior beliefs as they gather more information about a given 
technology. The Bayesian model, first time mentioned by O’Mara (1971), accounts for this 
updating process. Hiebert (1974) investigated the effect of uncertainty and imperfect information 
on the adoption of fertilizer, using a stochastic production function and assuming risk aversion. He 
finds that the probability of adoption increases with the amount of available information. 
The later adoption literature attempts to estimate more realistic models of technology 
adoption by including the learning effect and the neighborhood or peer group effect.  
2.1.2. Learning effect 
The literature identifies two components of the learning effect: learning by doing and 
learning by others. Lindner et al. (1979) and Stoneman (1983) introduced the concept of learning 
by doing. They argued that a new technology is first regarded with subjective beliefs. With 
experimentation, agents become increasingly familiar with the technology introduced and update 
their beliefs, since they acquire a better insight of the output of the new technology from their 
own experience. This new perception of the technology plays a key role in the decision to 
allocate more or less resources (e.g., land) to the technology. Jensen (1982) extended this notion 
to a population of agents who differed in their prior beliefs with regards to the new technology. 
His model led to an aggregate, intra-firm diffusion curve that emerges as the population updates 
its beliefs over time. The diffusion curve derived from his model was either concave or S-shaped 
when original beliefs were assumed to be distributed uniformly and the proportion of adoption 
was similar to the actual observed proportion. 
Learning from others, regarded as a “wait and see” perspective, includes information 
externality. Agents might observe the outcome of a new technology experimented by their 
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neighbors before updating their beliefs about this technology (Baerenklau, 2005). Two modeling 
approaches are needed to account for the impact of these externalities on their behavior. Since 
the impact of the externalities is noticed in the future, the agents must be modeled as forward-
looking agents. On the other hand, because the optimal action by any agent depends on the 
actions of all other agents, agents should be modeled as strategic as well. 
Researchers have obtained various results regarding the importance of learning effect in 
adoption. Besley and Case (1994) developed a model where the effect of learning could be 
estimated. Foster and Rosenzweig (1995) used a forward-looking, non-cooperative behavior 
model in an attempt to measure the effect on behavior of waiting to see how well a new 
technology worked. They found that spillovers from learning from others had little observable 
effects on adoption behaviors. Baerenklau (2005) further suggested that dynamic externalities 
might be of little importance for smaller, less costly and reversible decisions. Conversely, Conley 
and Udry (2010) showed evidence that pineapple farmers in Ghana adopted new fertilizers 
following the successful experience of their peers. 
2.1.3. Network effect 
The network effect or peer group effect is also referred to as “herd behavior” (Banerjee, 
1992). It embodies imitation and involves no dynamic externalities. This adoption factor is based 
on the possibility that agents can be influenced by the current decisions made by their peers 
without necessarily updating their beliefs from the observable outcomes of a new technology 
adopted by their neighbors (Baerenklau, 2005). Herd behavior is easily observable among 
financial markets participants. “An individual can be said to herd if she would have made an 
investment without knowing other investors’ decisions, but does not make that investment when 
she finds that others have decided not to do so” (Bikhchandani and Sharma, 2000, page 3). 
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Studying network effect is important in the design of policies that encourage farmers to 
use a new technology. It is essential that organizations promoting these technologies understand 
how their technologies fit into the complex and dynamic agricultural industry (CIMMYT, 1993). 
Nonetheless, modeling network effect has been challenging since it requires strong assumption 
on information exchange between agents. Banerjee (1992) constructed an empirical model that 
featured agent decision rules accounting for herd behavior. He concluded that his model failed to 
characterize correctly herd behavior. 
Baerenklau (2005) built an empirical model that accounted for the network effect also 
referred to as the neighborhood effect, learning by doing, learning from others, and risk 
preferences. Data were collected from 34 sample farms belonging to three distinct groups of 
grazing networks. There was anecdotal evidence of neighborhood effect in these networks. First, 
in these communities, a farmer who adopted the mainstream technology was appreciated by her 
community for her active role. Second, no farmer wanted to lag behind others regarding the 
adoption of a new technology. However, the results of this study indicated that the neighborhood 
effect was not relevant in adoption. 
The neighborhood effect and the learning effect are often confounded into the social 
network effect. Bandiera and Rasul (2006) discussed farmers’ decisions to adopt a new crop in 
Mozambique, sunflower. Their results suggested that choices made by family members or 
friends influenced their decision to adopt the new crop. Moreover, this relationship was shaped 
as an inverse U curve, meaning that the adoption rate decreased with an increase in the number 
of adopters in the family or social network. They also found that informed farmers were less 
likely to be influenced by their network and that the relationship between network effect and 
informed farmers was also shaped as an inverse U. 
13 
 
2.1.4. Information technology adoption 
In the context of information technology, the technology acceptance model (TAM) has 
been one of the most widely used model to study adoption (Teo, 2009). Proposed by Davis 
(1986), TAM explains how external variables influence belief, attitude and intention to use 
(Park, 2009). Studying acceptance of computers, Davis (1989) suggested two critical 
determinants of information technology adoption: perceived ease of use and perceived 
usefulness. Perceived ease of use refers to “the degree to which a person believes that using a 
particular system would be free of effort” and perceived usefulness entitles “the degree to which 
a person believes that using a particular system would enhance his or her job performance” 
(Davis, 1989, page 320). In the technology acceptance model (Figure 2), perceived ease of use 
and perceived usefulness impact positively the intention to use a technology which determines 
the actual acceptance of the technology. Moreover, the perceived ease of use affects the 
perceived usefulness. To estimate the empirical model, data were collected across firms or 
individuals using a questionnaire. Based on a 10-level scaling method, respondents were asked to 
rate how a technology is useful and easy to use in their daily work (David, 1989). Coefficients 
were estimated for all relationships in the model (arrows in Figure 2) to predict the acceptance of 
the technology. 
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Figure 2: Technology Acceptance Model (Davis, 1989) 
 
 
 
 
 
 
 
Studying the determinants of e-commerce adoption, Grandon and Pearson (2004) found 
that perceived usefulness played an important role in adoption. Consistent with Grandon and 
Pearson (2004), El-Gohary (2012) concluded that perceived usefulness and perceived ease of use 
were both critical for e-commerce adoption in the Egyptian tourism industry. 
Several extended versions of the TAM have been suggested in the literature. Taylor and 
Todd (1995), Venkatesh and Davis (2000), Venkatesh et al. (2003), Lin et al. (2007) are example 
of extended versions of the TAM. New variables such as task-technology fit (Dishaw and Strong 
(1999), personal innovativeness (Chiu et al., 2005), and perceived risk (Lee, 2009) have been 
added to the TAM model. Van Ittersum et al. (2006) reviewed the literature on existing versions 
of the technology acceptance model and identified three variable categories: variables related to 
the technology (including complexity, price, and compatibility), characteristics of the user (such 
as age, gender), and characteristics of the firm (including size, sector, and product scope).  
  
2.2. New-media marketing 
In this study, new-media marketing will refer to all online marketing tools, including 
social media, blogs, websites and HTML newsletters. While websites, blogs, and HTML 
External 
variables 
Perceived 
usefulness 
Perceived 
ease of use 
Behavioral 
intention 
Actual 
usage 
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newsletters are generally well known, social media, which is a newer term, leads sometimes to 
confusion. 
2.2.1. Social media and Web 2.0 
The Merriam-Webster dictionary describes social media as the “forms of electronic 
communication through which users create online communities to share information, ideas, 
personal messages, and other content (as videos)”. The channels referred to as “forms of 
electronic channels” include websites and online applications dedicated to forums, 
microblogging, social networking, social bookmarking, social curation, wikis and other 
platforms (WhatIs.com, 2014). Social media is often confused with the related concepts of Web 
2.0 and user generated content (Kaplan and Haenlein, 2010).  A look at the history of social 
media is necessary to understand the difference among these terms.  
The era of Social Media started in 1998 when Bruce and Susan Abelson founded “Open 
Diary”, an elementary blog-hosting website drawing online daily writers to a social platform 
(Kaplan and Haenlein, 2010). Users were allowed to share comments, unlike earlier online 
diaries that had been launched since 1994. Indeed, the real ancestor of Internet communities was 
Usenet, created in 1979 by Tom Truscott and Jim Ellis from Duke University. This platform led 
to moderated newsgroups where online contents were summarized and shared. The term “Web 
Log” appeared in 1997, one year before the creation of the “Open Diary”, and was shortened as 
“blog” in 1999. 
  With an exponential development of information technologies and the subsequent 
availability of high-speed Internet access, more elaborate social networking websites have 
emerged in the 2000s: Friendster in 2002, Myspace in 2003, and Facebook in 2004 (Kaplan and 
Haenlein, 2010). They contributed to the creation and the popularization of the term “social 
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media”, which is defined by Curtis (2013) as Internet sites where people share, interact and 
discuss without a moderator. On the other hand, Web 2.0 is perceived as trends in online media 
towards new media and social media, rather than a technological update of the World Wide Web. 
Social media was first mentioned in 2004 by Tim O’Reilly in his attempt to designate a new 
trend in the use of the World Wide Web, where content were continuously modified by users in a 
collaborative manner rather than webmasters or moderators (Kaplan and Haenlein, 2010). Lastly, 
UGC is referred to as any material created and uploaded by an Internet user, as opposed to the 
content created by professionals (International Advertising Bureau, 2008).  For the purpose of 
this study, social media and Web 2.0 will be used interchangeably. 
2.2.2. Adoption of social media marketing 
Social media adoption has mainly been addressed from the end-user or consumer’s 
perspective with scant attention paid to small and medium businesses. Zilberman and Kaplan 
(2014) examined the influence of social networks on food decision-making from the consumer 
standpoint by reviewing the adoption literature. They argued that the exchange of information 
among members of a network was increased by social networking sites and concluded that social 
media may had considerable impacts on major food related choices by consumer.  Liu and Lopez 
(2013) proposed an approach to estimate the impact of social media exposure on demand for 
carbonated soft drinks. They combined a utility maximization and a social media exposure 
function to explain how social media influenced consumer valuation of product characteristics. 
They suggested that conversations about specific brands increased consumer awareness about 
those brands and that conversations about sugar reduced consumer valuation of sugary drinks. 
The methodology used in these studies is based on consumer’s utility maximization and is not 
adapted to the firm’s problem. 
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From the firm’s standpoint, most of the studies conducted on social media adoption use 
the technology acceptance model. For example, using the TAM framework to study Web 2.0 
adoption, Lorenzo-Romero et al. (2014) found that only the perceived ease of use was a 
determinant in the adoption of Web 2.0 as a marketing tool by Spanish retailers. Similarly, Shaw 
(2013) analyzed the competencies, importance and motivations for agricultural producers’ use of 
online marketing using the technology acceptance model, along with two other IT technology 
adoption frameworks: the diffusion of innovation by Rogers (2003) and the uses and 
gratifications theory by Katz et al. (1973).  
Wamba and Carter (2014) stressed the uniqueness of new-media marketing and the need 
to distinguish social media from other types of innovation. Features such as real time sharing of 
customers’ choice and active engagement of users differentiate this technology from other and 
necessitate addressing social media marketing using a more adapted framework (Wamba and 
Carter, 2014). They posited that three sets of characteristics impact adoption of social media by 
small and medium enterprises:  firm characteristics (e.g., firm innovativeness, firm size), 
manager characteristics (e.g., age, gender, and education), and environmental characteristics 
(e.g., firm geographic location). Their results indicated that firm innovativeness, firm size, 
manager’s age and industry sector had significant impacts on the adoption of new-media 
marketing by firms. Nah and Saxton (2013) modeled the adoption of social media by nonprofit 
organizations using key factors identified by the nonprofit literature. They posited and concluded 
that similar three groups of factors may impact social media adoption: organization 
characteristics (organizational strategies and capacities), management characteristics, and 
environmental factors (e.g., external pressures). 
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2.2.3. Measuring the impact of new-media marketing on business performance 
Following the rise of social media, web publishers and vendors proposed multiple metrics 
to allow their clients to assess their social media strategy performance (Interactive Advertising 
Bureau, 2009). Unfortunately, some of those metrics are being abandoned, because they are not 
easily applicable (Fisher, 2009). In a search of consistency in the reporting of metrics across 
advertisers, the Interactive Advertising Bureau provided standard definitions for two types of 
social media metrics in 2009. The general metrics apply to social media websites and to web 
publishers incorporating social features to their websites. The second type of metrics are more 
specific to blogs, widgets, and social media applications.   
The general metrics are presented in Table 1. Social media websites increase the 
interaction between customers and firms, and across customers. Customers will value the 
popularity of firms’ social media website by assessing the frequency of participation by other 
users or customers. They will focus on metrics such as unique visitors, page views, video 
installs, comments or pictures posted. Firms will be more concerned with engagement of 
customers, measurable using metrics such as return visits, interaction rate, time spent and so 
forth.  
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Table 1 : General metrics applicable to social media websites  
Metric Description 
Unique visitors Unique individual or browser which has accessed a site or application and 
has been served unique content and/or ads such as e-mail, newsletters, 
interstitials or pop-under ads 
  
Cost per unique 
visitor 
Total cost of the placement or application, divided by the number of 
unique visitors 
  
Page views When the page is actually seen by the user. Some platforms, like 
Facebook cache preview images for applications, which can mean that 
page views are not counted until a user clicks through to an application 
canvas page 
  
Visits (specific to 
UGC/Social media) 
A single continuous set of activity attributable to a cookied browser or 
user (if registration-based or a panel participant) resulting in one or more 
pulled text and/or graphics downloads from a site 
  
Return visits The average number of times a user returns to a site or application over a 
specific time period 
  
Interaction rate The proportion of users who interact with an ad or application. Some will 
be involuntary depending on where the ad or application is placed on 
screen, so it is highly dependent on placement 
  
Time spent (section, 
microsite, 
community) 
The amount of elapsed time from the initiation of a visit to the last user 
activity associated with that visit. Time spent should represent the activity 
of a single cookied browser or user for a single access session to the web 
site application or other property. Most publishers consider a session 
continuous if and only if not broken by more than 30 minutes of inactivity 
  
Video installs Number of video players that have been placed by a user onto their page. 
Also called embed, grab or post. A video player is a type of widget 
  
Relevant actions 
taken (custom to 
widget or application 
creative execution) 
and cost per relevant 
action 
Action examples: contest/sweeps entries, coupons downloaded / 
redeemed, games played, videos viewed, uploads (e.g. images, videos, 
poll votes, messages sent (e.g. bulletins, updates, emails, alerts, invites 
sent, newsfeed items posted, comments posted, friends reached, 
topics/forums created, number of group members or fans, reposts 
(“shares“) 
  
Source: Interactive Advertising Bureau, 2008. 
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Blogs are websites created by individuals to discuss a specific subject (Table 2). They 
also allow users to add content. The particularity of blogs metrics is their capacity to capture the 
relevance of the content shared by customers and the customers’ profiles. Marketing campaigns 
can therefore be tailored to the customers’ profile. For example, the conversation size metrics 
gauge the interest of customers on a specific topic. 
Table 2: Blogs metrics 
 
Conversation size 
metrics 
 
Number of conversation relevant sites 
Number of conversation relevant Links 
Conversation reach 
 
Site relevance metrics Conversation density of conversation relevant posts 
 
Author credibility Number of conversation relevant posts on the site 
Number of links to conversation relevant posts on the site 
Earliest post date for conversation relevant posts 
Latest post date for conversation relevant posts 
Duration between earliest and last post date for conversation 
Relevant posts 
 
Content freshness and 
relevance 
Earliest Post Date for Conversation Relevant Posts 
Latest Post Date for Conversation Relevant Posts 
Mean-time Between Posts 
Source: Interactive Advertising Bureau, 2008. 
Widgets are applications that can be installed on different platforms, while social media 
applications are specific to a given platform (Table 3). Widgets and applications have various 
purposes including alerts, events, gaming, and educational. Similar to social media websites 
metrics, widgets and application metrics provide information on the audience of a given 
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platform. For example Widget’s unique user reach is equivalent to social media website’s unique 
visitors. 
 
 
Table 3: Widgets & social media application metrics 
 
Installs - Applications Total installations of application 
 
Active users Total users interacting with application over a specific time 
frame, usually day/week/month. Many applications have rapid 
growth but lose activity over time  
 
Audience profile User demographics from self-reported profile information 
 
Unique user reach Percentage of users who have installed application among the 
total social media audience (or calculated as active application 
users per audience) 
 
Growth Average number of users within a specific time frame 
 
Influence Average number of friends among users who have installed 
application 
 
Application/Widget 
installs - User 
Number of application or widgets installed by a user onto their 
profile page or other area. Also called embed, grab or post 
 
Active users/Widgets in 
the wild 
Number of people regularly using an application at a given point 
in time 
Number of widgets on a user page at a given point in time 
 
Longevity/Lifecycle Average period of time for which an application or widget 
remains installed by a user 
Source: Interactive Advertising Bureau, 2008. 
By defining these metrics, the International Advertising Bureau attempted to provide 
social media marketers with a relevant return on investment (ROI) measurement framework. 
They assess the level of interaction of people with a website or application, and also reveal the 
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way people are interacting with the website. Nonetheless, marketers are still finding it 
challenging to use these metrics. The Chief Marketing Officers (CMO) survey conducted in 2014 
found that the use of traditional ROI metrics to measure social media impact on businesses had 
overall decreased by 17.7% on average from 2010 to 2013 (The CMO Survey, 2014). 
Table 4: Use of traditional return on investment (ROI) metrics to measure social media 
impact from 2010 to 2013 
 
Metrics Aug-10 Feb-13 Change 2010-2013 
Hits/Visits/Page View 47.6% 40.9% -14.1% 
Repeat Visits 34.7% 24.9% -28.2% 
Conversion Rates (From visitor to 
buyer) 25.4% 21.1% -16.9% 
Number of Followers or Friends 24.0% 30.5% 27.1% 
Sales Levels 17.9% 8.7% -51.4% 
Revenue Per Costumer 17.2% 9.2% -46.5% 
Buzz Indicators (Web Mentions) 15.7% 16.2% 3.2% 
Customer Acquisition Costs 11.8% 10.2% -13.6% 
Profits Per Customer 9.4% 4.5% -52.1% 
Online Product/Service Ratings 8.2% 6.0% -26.8% 
Customer Retention Costs 7.7% 3.0% -61.0% 
Net Promoter Score 7.5% 9.8% 30.7% 
Other Text Analysis Ratings 6.6% 8.5% 28.8% 
Abandoned Shopping Carts 3.8% 2.8% -26.3% 
Total Average   -17.7% 
Source: The CMO survey, 2014. 
These metrics are limited in assessing the effectiveness of online marketing efforts.  
Social media is more likely to impact non-purchase behaviors at first, notably opinions shared by 
customers or social media users about a company or brand. Therefore, social media metrics, 
when used directly, are limited in providing accurate insight of the efficiency of a marketing 
campaign. Duncan (2010) reported that ROI metrics did not provide sufficient information about 
how the media marketing strategy has influenced business goals. Although various web analytics 
methodologies and software can help measure the value of an online marketing campaign, these 
methodologies present multiple limitations. First, they are hard to integrate to other forms of 
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traditional and social media measurement. Also, most of the web analytics are based on click-
through. They may not capture a customer directly typing a URL into the browser.  
The frequency of use and the time spent on new-media marketing measure the levels of 
engagement of a firm with a given social media platform. They are more direct measures of new-
media marketing use that have been proved to be relevant. Not only do these parameters provide 
numeric values adapted to quantitative methods, frequency of use also allows to tailor the scale 
of measurement to the respondent.  Researchers from the “Pew Internet and American Life 
Project”, “The CMO Survey”, “Social Media Examiner” and various other marketing research 
organizations address social media use based on the frequency of use and time spent on social 
media marketing. Indeed, the literature is replete with examples of studies using these variables 
to measure social media activity. Nah and Saxton (2012) studied social media adoption by 
nonprofit organizations by assessing its frequency of use and time spent on new-media 
marketing. Similarly, Junco (2012) looked at the relationship between Facebook activity and 
student engagement basing her assessment on the frequency of Facebook use.   
 
2.3. Adoption of new-media marketing in the green industry 
2.3.1. Green industry overview 
The U.S. green industry consists of producers, distributors and services associated with 
ornamental plants, landscape and garden supplies and equipment. The industry is comprised of 
several segments including wholesale nurseries, greenhouse and sod growers, landscape 
architects, contractors and maintenance firms, retail garden centers, home centers and mass 
merchandisers with lawn and garden departments, and marketing intermediaries such as brokers, 
horticultural distribution centers, and re-wholesalers (Hall et al., 2005). Hall et al. (2005) 
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identified five categories of operators involved in the production and distribution of 
environmental horticulture supplies and services: input supply firms, production firms, wholesale 
distribution firms, horticultural service firms, and retailers. Input supply firms offer plant 
material, agrichemical and fertilizers, machinery and equipment and consulting services to 
ornamental plant growers and landscape services and retailers.  Plant material grown by 
production firms include floriculture crops and nursery crops and specialized products such as 
turfgrass sod. Floriculture crops comprise bedding plants, potted flowering plants, foliage plants, 
cut cultivated greens, and cut flowers.  
Figure 3 shows the number of producers with operations exceeding $100,000 by type of 
floriculture plant from the 2012 Agricultural Census. The number of producers is highest for 
annual bedding or garden plants and potted herbaceous perennial plants, with respectively 1,537 
and 1,241 producers. The lowest numbers of producers are reported for cut cultivated greens and 
cut flowers (USDA, 2014). The threshold of $100,000 sales may explain this relatively low share 
of cut greens and flowers growers in the total number or producers, who might tend to operate on 
a smaller scale. The graph may also be interpreted as the level of popularity of a given category 
among producers, as most producers grow more than one category of floriculture plants. 
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Figure 3: Number of producers with operations exceeding $100,000 by type of floriculture 
plant in 2012 
 
Source: USDA, 2014 
 
Nursery crops are referred to as ornamental trees and shrubs, fruit and nut trees, vines, 
and ground covers. They are woody perennial plants grown in containers or in-ground and 
primarily used for landscaping, not for nutrition. Production firms’ locations are based on natural 
resources and market accessibility, since nursery crops are often grown without covered 
protection.  Large operators such as mass merchandisers and home centers have risen in the last 
decade, resulting in new marketing opportunities for large growers in response to these large 
quantities of nursery crops demanded. Producers may also sell related products such as soil and 
sod. 
 Turfgrass sod is produced by more specialized farms, and varieties grown are tightly 
related to the region of production. Sod is used for residential or commercial developments, 
landscaping or  re-landscaping existing developments, for sports turf facilities such as athletic 
fields and golf courses, or for commercial applications such as public and private schools, and 
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roadside use. Sod producers’ activities are strongly influenced by the installer, though the choice 
of the variety of sod to purchase is made by the customer.  The green industry comprises also of 
distributors, horticultural services and retailers as shown in Figure 4. This study will focus on the 
“nursery and greenhouse production” segment of the green industry. 
Figure 4: Market Structure and Economic Linkages of the Green Industry 
 
Adapted from Hall et al., 2005. 
 
Sales, advertising practices and transaction methods in the U.S. green industry differ by 
region. Behe et al. (2008) conducted a survey in 44 states covering 15,888 nursery firms. They 
found that the coastal regions had a higher percentage of wholesale sales, whereas interior 
regions had a higher percentage of retail sales. With regard to advertising methods, the survey 
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found that Newsletters and yellow pages were the most important form of advertising in the 
Great Plains; trade journals were the most important method in the south central and southeast 
regions; and catalogs were the most important advertising method for all other regions. The 
percentage of sales to repeat customers varied from a low of 65.6% in the Great Plains to a high 
of 76.2% in the southeast. The Appalachian (26.9%) and southeast (26.8%) regions had the 
highest percentage of negotiated sales, whereas the northeast had the lowest. Although 
significant differences generally existed among regions in the percentage of sales spent on 
various transaction methods, nurseries in all regions used in-person, telephone, and mail order as 
their three most important sales transaction methods, except for the southeast where trade shows 
were the third most important method of sales transactions. Landscape professionals, 
rewholesalers, and single-location garden centers were the major market outlets in all regions 
(Behe et al., 2008). 
2.3.2. New-media marketing adoption in the green industry 
Few studies have addressed the factors of new-media marketing adoption in the green 
industry. The recent literature focuses on the level of use of social media across agricultural 
farmer’s populations.  Shaw (2013) discussed the level of use of online communication tools by 
beginning farmers and ranchers in Texas, Illinois, and Georgia. His results showed that all 
groups of farmers are not using online communication tools to their full potential.  Topp et al. 
(2014) provided meaningful assessments of the level of use of Pinterest by agricultural producers 
and businesses. They found considerable differences between agricultural segments in the degree 
of use of Pinterest to reach customers, with a higher number of pinners in the livestock segment. 
Specialty crops accounted for 9.1% (n=428) of Pinterest users. This study further indicated that 
agribusinesses and agricultural organizations were not using new-media marketing tools to their 
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full potential. These results have particular implications for our study target. First, they suggest 
that farmers may obtain low outcome from their social media efforts, given their ineffective use 
of this marketing method. The second conclusion that could be drawn from the results of this 
study is the low use of new-media marketing tools by nurseries and garden centers which belong 
to the specialty crops segment.  
Another group of studies look at adoption in the green industry. Yet, they address 
technologies fundamentally different from new-media marketing. Hall et al. (2009) examined the 
factors affecting the adoption of sustainable practices in horticulture. They concluded that ease of 
implementation, production risk perceived by growers, and operation size were the factors most 
likely to influence adoption of sustainable practices by horticultural products growers. 
Sustainable practices in horticulture are costly to implement and require updating or replacing 
part or all the production system. Conversely, implementing a new-media marketing strategy 
requires little cost. Most social media platforms are free and provide assessment tools. Russell 
(2014) highlighted that Facebook and Twitter offered well-documented and open use application 
protocol interface (API), tools necessary to assess a social media marketing campaign. In 
addition, new-media marketing tools can be used in synergy with traditional media marketing 
tools. Onishi and Manchanda (2012) provided evidence that traditional media and new-media 
marketing can work together to drive sales up. 
In summary, previous studies on agricultural technology adoption have found that 
network effect, learning effect, risk preferences, and initial cost weigh in adoption decisions. 
Pertaining to social media adoption, the literature has identified perceived ease of use, perceived 
usefulness, firm-level variables, manager-level variables, and external variable as relevant 
variables to include. This research will be grounded on the variables identified by previous 
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studies as impacting technology adoption in agriculture and information technology. There is no 
known study that has addressed either the determinants of new-media marketing adoption by 
nurseries and garden centers, or the relationship between new-media marketing adoption and 
business performance of nurseries and garden centers. This study will expand upon the current 
state of knowledge on new-media marketing adoption to fill the gap.   
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Chapter 3 - Data 
3.1. Survey instrument 
3.1.1. Justification for using a survey  
The goal of the study was to determine the main factors driving online marketing 
adoption by nurseries and garden centers. More specifically, the study examines the role of the 
neighborhood and learning effects in adoption and the impact of online marketing use on nursery 
business performance. To apply the conceptual framework of technology adoption, not only the 
business owner’s level of use of online marketing should be assessed but also the usage of the 
Internet and social media among their “neighbors” should be known as well. Business 
characteristics and demographics are necessary to profile businesses and owners. However, 
information available from databases of public institutions is insufficient. The green industry has 
drawn little attention from public and private institutions during the last decade. For example, the 
last Census of Horticultural Specialties, which contained detailed production and sales data 
pertaining to floriculture, nursery and specialty crops, was conducted by the USDA in 2009. 
Moreover, the specificity of the data required, especially those pertaining to business owners’ 
opinion on impacts of various marketing practices, requires a tailored data collection method. 
Additionally social media in agriculture is a new topic and few publications exist on the subject. 
Given the study’s emphasis on nurseries and garden centers, a specific group of farmers, the 
method to use should involve collecting data directly from nurseries through a survey. 
The choice of a web-survey is justified by its low cost, flexibility in design and set up, its 
adaptability, and its fast distribution (Dillman et al., 2014). A web-based survey allows the 
survey flow to be tailored to each type of respondent. For example, a non-social media user was 
automatically directed to questions relevant to his profile, skipping all the questions about social 
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media activity. In addition, the survey was tested and set up to accommodate smartphone and 
tablet browsers, rendering it more versatile and accessible. The web survey also has appealing 
features such as graphic enhancements to emphasize sections or sentences and conditional 
formatting to set a range of values for a given question, avoiding aberrant numbers. A business 
establishment year could not be later than 2015 (the year when the study was conducted), for 
example.   
The survey link was emailed or mailed to respondent using a postcard. Respondents who 
responded to the postcard mailing had to type a short survey link in their computer or phone 
browser to access the survey. Although mailing the survey link involved some cost, it was much 
less expensive than mailing multiple pages of a survey.  Reminders were set up and 
automatically sent on defined dates. Emailing the link was particularly applicable to its diffusion 
through html newsletters, nursery associations and various networks by allowing to reach a 
larger base of businesses. Another advantage is that emails perform better in reaching the right 
recipient in many cases. Mail addresses can be either inaccurate or outdated, in both cases 
leading to returns. For example, one of the respondent reported that his nursery had changed 
name and ownership. He then forwarded the email inviting him to take the survey to the new 
owner. Forwarding the invitation to take the survey would have been less obvious with a mailed 
survey, since additional costs would be involved. 
  
3.1.2. Survey design 
The survey consisted of 40 questions pertaining to online marketing practices of nurseries 
and garden centers. Questions were formulated around four themes: business characteristics, 
overall marketing practices, online marketing practices, and respondent demographics and use of 
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social media. A panel of experts including an Associate Professor and Extension Specialist for 
ornamental nursery crop production and garden centers, a Professor of food marketing and 
consumer economics and an Associate Professor of agricultural communications at Kansas State 
University oversaw the development and implementation of the survey. The panel reviewed each 
section of the instrument to provide the appropriate industry-based vocabulary consistent with 
their respective fields, to ensure that the relevant indicator was used to capture the data needed 
for the study and to make sure that the survey was in line with the goal of the study. The survey 
can be found in Appendix B.  
The survey was designed and distributed using Qualtrics software, a web based data 
collection tool available through Kansas State University. Qualtrics allows users to design a web-
survey without programming knowledge. Dillman et al. (2014) emphasize the necessity to design 
web surveys that are compatible with different devices, and display similarly across various 
operating systems and browsers. Qualtrics provides a preview of the survey in a mobile device 
version along with the computer screen version to check the compatibility of the survey to both 
devices.  
The surveys that enable respondents to backtrack to correct or refer to previous responses 
improve data quality (Dillman et al., 2014).  Couper et al. (2011) showed that not allowing 
respondents to return to previous questions significantly increased early exits. Although 
requiring response to each question before moving to the next can be critical to the study, 
Dillman et al. (2014) suggested not setting this restriction for all questions, allowing respondents 
to skip questions for which they have no answer rather than providing an inaccurate answer or 
quitting the survey. In the survey, 23 questions out of 40 were set in forced-choice format. They 
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addressed critical information such as marketing expenses (question 09), annual gross sales 
(question 29), and perceived importance of social media (question 18). 
To improve respondent’s focus on the task at hand, Dillman et al. (2014) recommended 
emphasizing visually essential information. Key terms such as “social media” and “online 
marketing” were italicized. The question stem was presented in the largest font and bolded, while 
instructions were kept in regular font. For example, question 10 was presented as follows: 
How often do you use the following marketing venues to reach your customers? For each venue, select 
the frequency that is closest to your situation in 2014.  
where the phrase “marketing venues” was italicized. The aforementioned presentation drew the 
focus of the respondent on the information needed, differentiating the stem of the question in 
bold from the instruction. 
 The response area or respondent region designated the response format needed, which 
could be text, dollar amount, number of years or other formats to avoid confusions regarding the 
response needed. Besides, an instruction was added to the response choices to indicate the nature 
of response when necessary.  For example, question 24.a was formulated as follows: 
There are workshops and training available for online marketing strategies. If there were one tailored 
to your specific industry and business needs, how much you would be willing to pay for a: 
a. One time training for you or your employee to carry out social media marketing for your business? 
Write in a dollar amount. 
In all questions formulated with multiple choices, answer choices were exclusive to prevent 
ambiguity.  
 Order effects may occur when a respondent choose the first sound answer rather than the 
best answer in order to rapidly complete the survey (Krosnick, 1991). Primacy, which is the 
likelihood of early responses to be selected due to memory and cognitive limitation, is another 
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cause of order effect. To average this effect, responses were randomized as in question 12, where 
respondents were asked to rank the impact of various online marketing activities on business 
sales.   
 The survey was designed to account for three types of respondents: (1) respondents not 
using any online marketing, (2) respondents not using social media as an online marketing 
strategy, and (3) respondents using social media for online marketing.  In other words, the survey 
comprised of three different sets of questionnaires. Thus, the survey had to be tailored to prevent 
respondents being presented questions not relevant to them. Qualtrics contains a feature, “skip 
logic” that redirects each type of respondent to the set of questions addressing her marketing 
strategy. Figure 5 shows the general algorithm of the web-questionnaire. Another feature, 
“display logic” was used to display questions contingent to specific answers. For example, 
question 20 asked: “Did you hire a third party firm/consultant to conduct your social media 
activities in 2014?”. If “yes” is selected, then the respondent was asked to provide her expense in 
2014 for social media consulting services. The same feature was used in question 39 where 
respondent were asked whether they would like to be involved with the project team or not. They 
were then invited to provide their email address if they agreed to be involved. 
   
  
35 
Figure 5: Web-questionnaire algorithm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Although open-ended questions have the advantage that respondents are not influenced 
by the listed options that would appear in a closed-ended question (Revat, 2005), answers are not 
easily analyzed using quantitative methods. Thus, only one open-ended question was included in 
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the questionnaire. The questionnaire included two types of close-ended questions. The first type 
of closed-ended questions implied ordered responses. In the survey, responses were ordered 
following a five-point Likert scale. For example, question 23 provided various reasons for not 
using social media marketing and asked respondent the extent to which they agree with the 
answer as following: 
- Strongly disagree 
- Disagree 
- Neither agree nor disagree 
- Agree  
- Strongly agree 
The second type of closed-ended questions solicited non-ordered responses, with the latitude to 
provide a non-listed response using a text entry field displayed for this purpose.  
Respondents must be allowed to stop filling the survey when necessary and complete it at 
a later time. When added to the survey interface, this functionality prevents data loss that can 
arise from power outages, connection failure or other emergency (Dillman et al., 2014). Qualtrics 
allows recording the network used to distribute the survey by setting an embedded data 
parameter. Response time has been set to three months with the possibility to continue taking the 
survey after interruption. This feature is made possible by the cookies stored in the web browser 
which allows respondents to start taking the survey and complete it at a later date. Nonetheless, 
once a survey link had been opened from a device, it has to be completed from the same device; 
otherwise responses cannot be retrieved.  
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The survey was pretested by a nursery marketing specialist and two other people having 
no relationship with nursery and garden centers. Suggestions made by these respondents were 
considered for the final version of the survey. 
3.1.3. Survey distribution 
The goal of the distribution was to reach as many nurseries and garden center businesses 
as possible in 48 contiguous states of the United States, in both rural and urban areas. The survey 
was exclusively distributed electronically. According to Pew Research Center (2013), 83% of all 
adults in the United States use the Internet in 2013, 70% have broadband Internet access, and 
60% of all adults access the Internet on their cell phone in 2013. Respondents were invited to 
enter into a drawing for two $50 Amazon gift cards as incentive to take the survey, as 
recommended by Dillman et al. (2014). 
The survey was distributed in multiple stages to the lists summarized in Appendix D in 
the end. First, 42 email addresses were collected over the telephone from an available directory 
of 507 live plant licensees from Missouri (406 licensees) and North Dakota (101 licensees). The 
survey link was initially sent to these 42 nurseries on March 25, 2015. The first reminder was 
sent one week later, and a second reminder two weeks from the initial email. Dillman et al. 
(2014) stressed the importance of reminders and stated that the highest response rate is reached 
after the first reminder, one week from the initial email. In total 9 responses were collected 
including 7 responses prior to the first reminder and two responses after the first reminder. 
Given the small size of the initial sample and the subsequent insufficient number of 
responses, the distribution list was extended to professional magazines and associations of the 
green industry, reached in April 2015 through the professional network of an agricultural 
Extension Specialist for ornamental nursery crop production and garden centers and the personal 
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network of a horticulture professional from California. From the 31 magazines, associations, 
societies and personal listserv included in this network, 27 complete responses were collected 
one month from this second distribution attempt. The peak garden center season starts in April, 
the period when the second distribution attempt was made. There was a lower probability to 
obtain a high rate of responses. In fact, to increase the odds for participation, the survey had to be 
distributed during a non-peak season, when nurseries and garden center owners or managers 
could use their spare time to complete the survey. For most nurseries and garden centers, the 
slow season is observed from December to March, and in July (C. Boyer, personal 
communication, December 4, 2015).  
After an assessment of the survey progress by the panel of experts in September 2016, 
two new distribution networks were exploited to reach a higher number of nurseries and garden 
centers: a second directory of live plant licensees and a list of 83 executives of nursery and 
landscape associations and magazines in the United States and Canada, obtained from the 
agricultural Extension Specialist. The directory of live plant licensees contained the address of 
496 nurseries including 460 nurseries from Kansas, 36 from Missouri, Oklahoma, Illinois, 
Nebraska and California (Table 5).  
Table 5: Repartition of live plant licensees reached by state 
State # Licensees Percentage 
CA 1 0.20% 
IL 4 0.81% 
KS 460 92.74% 
MO 24 4.84% 
NE 2 0.40% 
OK 5 1.01% 
Total 496  
 
 Pertaining to the distribution method to the licensees’ directory, reaching nurseries via 
social media was proposed to send the survey link, using the Facebook account of the Center for 
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Rural Enterprise Engagement at Kansas State University. Finally, this method was dismissed for 
a mail distribution since non-personal Facebook accounts are not allowed to send messages. The 
mail distribution consisted in sending a postcard designed by the Center for Rural Enterprise 
Engagement that included a photo of the Extension Specialist (see Appendix C). The use of a 
contact familiar to the survey audience in the postcards aimed to created intimacy between the 
respondents and the surveyor (Dillman et al., 2014). The postcard also contained a short version 
of the survey URL easing the process of typing the survey link in the browser’s address bar. It 
was made available through an online software that tinyurl.com hosts. Out of the 496 businesses 
of the licensees’ directory, 139 businesses whose email address were retrieved online received an 
email reminder two weeks after the post cards were mailed. 
Regarding the list of association and magazine, a note introducing the survey was 
emailed to the executives, asking them to distribute the survey link through their respective 
magazines and associations on September 21, 2015. The introducing note contributed to reducing 
skepticism for taking the survey (Dillman et al., 2014).  Most magazines posted the survey link 
in two publications or more, ensuring that their readers were informed about the survey.  
In total, 192 individuals completed the survey: 9 respondents from the first North Dakota 
and Missouri distribution list, 166 from the lists of association and magazines, and 17 from the 
second live plant licensee-based mailing list. Respondents were located in 35 states in the U.S., 
in Canada, and South America.  The U.S. respondents are depicted in Figure 6. 
40 
  
Figure 6: Geographic location of U.S. survey respondents 
 
 
 
3.2. Data summary 
The survey included 40 questions in total, summarized in 4 categories: respondent 
characteristics, business characteristics, marketing practices and market characteristics. 
Respondent characteristics included respondent demographics and work related data. Business 
characteristics included general information related to the nursery such as products and location. 
Marketing practices included both traditional and online marketing use. Based on the respondent 
zip code, additional demographic data were generated to account for market characteristics. Out 
of the 192 responses obtained, 161 were complete and included in the subsequent analysis. 
Responses were collected using Qualtrics software and processed using RStudio, version 
0.99.483 and Stata, version 13.1. Descriptive statistics for selected variables are summarized in 
Table 6. Responses from all survey questions are included in Appendix A. 
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Table 6: Summary statistics of selected variables 
Variable Obs Mean Std. Dev. Min Max 
Respondent characteristics      
Age 161 49.93 12.64 21 75 
Frequency of personal social media use 161 4.77 2.91 0 7 
Number of social media friends 161 165.93 183.67 0 500 
Business characteristics      
Number of full time employees during peak seasons 161 30.63 71.74 0 500 
Number of full time employees during non-peak seasons 161 18.01 45.85 0 400 
Number of part time employees during peak seasons 155 20.96 63.14 0 600 
Number of part time employees during non-peak 
seasons 145 7.08 27.43 0 300 
Period of operation (months) 155 10.16 3.05 1 12 
Total sales 2014 (in $1000) 161 1633.03 1720.88 1.25 5000 
Years in operation 161 34.57 26.11 0 130 
Nurseries marketing practices      
% sales retail 161 69.64 36.93 0 100 
% sales to garden centers 161 5.42 14.80 0 100 
% sales to landscapers 160 11.96 18.92 0 100 
% sales to mass merchandisers 161 0.26 1.35 0 10 
% sales to rewholesalers 161 3.15 11.38 0 90 
2014 overall marketing expenses (in $1000) 161 53.05 122.38 0 1000 
$ amount of social media consulting service 18 11700.61 24166.27 1 90000 
Frequency of print advertisement per week 161 0.68 1.41 0 7 
Frequency of TV advertisement per week 161 1.06 1.99 0 7 
Frequency of fair attendance per week 161 0.13 0.713 0 7 
Frequency of online marketing use per week 161 3.62 2.78 0 7 
Frequency of social media use per week 151 5.36 2.94 0 7 
Hours of social media marketing per week 143 3.82 4.44 0.5 20 
Membership in professional associations 161 3.09 1.60 1 6 
Number of businesses monitored online 151 6.13 3.57 1 11 
Overall marketing time (hours/week) 161 13.68 29.31 0 200 
Period since first social media use (years) 142 5.08 2.90 1 15 
Professional online groups 161 3.13 1.65 1 6 
Proportion of sales under contract 159 0.10 0.23 0 0.95 
Willingness to pay for a one time training 161 204.32 592.33 0 5000 
Willingness to pay for a monthly subscription 161 170.86 1201.49 0 15000 
Willingness to pay monthly for a consulting service 159 62.31 425.48 0 5000 
Market characteristics      
City population 153 114216.8 361787.9 105 3857799 
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3.2.1. Respondent characteristics 
Most respondents (60.3 %, n = 161) were 45 to 64 years of age. Slightly fewer female 
respondents (48.5%) than male counterparts responded to the survey (Table 7). To test whether 
the sample was a good representation of the U.S. nursery farmers’ population, chi-square tests 
were performed. First, the distribution of respondents’ age was compared to the distribution of 
U.S. nursery, greenhouse, floriculture, and sod farmers’ age. The 2012 Census of Agriculture 
conducted by the USDA/NASS provides estimates of the U.S. nursery, greenhouse, floriculture, 
and sod population in six age ranges:  under 25, 25 to 34, 35 to 44, 45 to 54, 55 to 64 and 65 and 
over. The computed Chi-square was 47.18, higher than the critical Chi-square value for 6 
degrees of freedom (11.07 at the 5% significance level), rejecting the null hypothesis that sample 
and the farmer’s population have the same age distribution. On average, the sample respondents 
were younger than U.S. nursery, greenhouse, floriculture, and sod farmers. 
A second Chi-square test was performed to determine whether gender was distributed 
similarly in the sample and the nursery, greenhouse, and floriculture operators’ population in the 
U.S. in 2012. The test revealed that the sample consisted of a higher proportion of women (48. 
5%, n = 161) against 21.6% of women among principal operators of nurseries, greenhouses, and 
floriculture operations in the U.S. 
The results obtained from the test were predictable. Given the low rate of non-social 
media users among the respondents, one would suggest that active social media users had a 
higher interest in taking the survey. The sample would then result from a selection based on the 
interest in social media and differ from the population of nursery operators in the U.S. Another 
explanation could be that the sample of the survey contained managers and marketing managers 
or operators who are not principal operators. Further, a Chi-squared test was conducted to 
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compare the gender proportions between the sample and the U.S. population of active social 
media users. According to Fitzgerald (2012), females account for 58% of Facebook users against 
42% of male counterparts. In the sample, respondents using social at least twice a week were 
considered active users. The computed statistic was 0.0052, lower than 3.841 the critical value at 
5% significance level for 1 degree of freedom. The sample and the U.S. population had 
equivalent gender proportions of active social media users. 
More than half of the respondents had a bachelor or associates degree (57.1%, n = 161), 
while 88.8% of the respondents have at least attended some college.  Among respondents having 
attended some college, 74% (n = 143) were using social media for personal purposes more than 
twice a month. At this level, they can be considered social media adopters. This percentage is 
consistent with the 70% of social media adopters provided by Pew Research Center (2015) for 
the same education level. Social media adoption rate among respondents with a college degree 
(83%, n = 108) was slightly higher than the 76% of Pew Research Center (2015). This result is 
reasonable since the survey has likely raised more interest among social media users. Only 
11.2% (n = 161) of the respondents were not social media users. The rate of social media 
adopters was also higher among the respondents with a high school diploma or less compared to 
the U.S. population counterpart. The same explanation holds for the latter group of respondents.  
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Table 7: Repartition of respondents by age, gender and education level 
 Count Percentage 
Age  
18 to 24 3 1.86% 
25 to 34 23 14.29% 
35 to 44 22 13.66% 
45 to 54 46 28.57% 
55 to 64 51 31.68% 
65 to 74 15 9.32% 
75 and over  1 0.62% 
Total 161 100.00% 
Gender 
Male 83 51.55% 
Female 78 48.45% 
Total 161 100.00% 
Education 
Less than high school graduate 2 1.24% 
High school graduate - diploma or GED 9 5.59% 
Technical, trade, or vocational school 7 4.35% 
Some college (no degree) 35 21.74% 
Bachelor or  associate degree 92 57.14% 
Masters, doctorate, or professional degree 16 9.94% 
Total 161 100.00% 
 
Regarding positions held by the respondents in the business, 63.4% (n = 161) of the 
respondents were business owners, while 23.6% were managers (Table 8). A few marketing 
managers (8.1%) had responded to the survey. This low rate of marketing managers among 
respondents shows that either owners or managers conduct their own social media marketing 
activities or contract their media marketing services to third party consultants. Other respondent 
roles included “Extension Master Gardener”, “office manager”, “sales manager” and “search 
engine optimizer”. 
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Table 8: Repartition of respondents by position and tenure in the business 
 Tenure 
Role 
Less than 1 
year 
1 to 4 
years 
5 to 9 
years 
10 years and 
more Total 
Owner/Operator 1 10 13 76 100 
Owner/Non-operator 0 0 2 0 2 
Manager 1 8 13 16 38 
Marketing Manager 2 3 3 5 13 
Other  1 2 1 4 8 
Total 5 23 32 101 161 
 
The majority (62.7%, n = 161) of the respondents had worked at the nursery for 10 years 
and more. Only 3.1% of the respondents had joined or owned the nursey within one year. As 
expected, most owners had worked at their business for at least 10 years (76%). The sample was 
representative of the U.S. farmers’ population in term of years on present farm. The 2012 Census 
of Agriculture provides the number of principal farm operators by ranges of five years of presence 
on their farm. The Chi-squared test results in a computed statistic of 1.137, which is less than the 
critical value at the 5% significance level for 2 degrees of freedom (5.991). 
The personal social media activity of the respondents was assessed by questions 33, 34 and 
35 of the survey (Appendix B). First, Respondents were asked to report their personal use of social 
media and the number of social media accounts they were following on a regular basis. More than 
half of the respondents (58.4%, n = 161) were regular social media users while only 16.15 % of 
the respondent never used social media for personal purposes (Table 9).  
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Table 9: Personal social media use, adoption attitude and number of friends of respondents 
Frequency of use of social media # % 
At least once a day  94 58.39% 
2-6 times a week 25 15.53% 
Once a week to 2 times a month 11 6.83% 
Once a month  5 3.11% 
Less than once a month  8 4.97% 
Do not use 18 11.18% 
Total 161 100.00% 
First use of social media # % 
Trial and error 121 75.16% 
From a relative or friend 48 29.81% 
From a professional 12 7.45% 
I had a formal training 2 1.24% 
I have never tried to use social media 8 4.97% 
Other 6 3.73% 
Number of friends # % 
0 27 16.77% 
1-10 24 14.91% 
11-50 24 14.91% 
51-100 21 13.04% 
101-500 41 25.47% 
Over 500 24 14.91% 
Total 161 100.00% 
 
 
The percentage of daily social media users per age range was between 66.0% (n = 47) for 
respondents aged 55 to 64 and 86.1% (n = 43) for respondents aged 45 to 54, suggesting a relatively 
lower use of social media for personal purposes than the use of the same media for professional 
purposes (Figure 7). It is important to notice that respondents aged 75 and over and respondents 
aged 18 to 24 were excluded in this analysis due to the low number of responses from these 
respective age ranges. 
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Figure 7: Proportion of daily social media users for personal and professional purposes by 
age 
 
The second question describing the social media activity of the respondents was related to 
their attitude toward new technology such as social media. The majority of the respondents (75.2%, 
n = 161) reported having learned to use social media by self-initiative (Table 9). Social media 
activity at personal level was also measured by the number of accounts being followed by an 
individual, particularly the number of friends and likes. Question 36 of the survey asked nursery 
owners to report the number of personal or business social media account they were networking 
with. Respondents were almost equally distributed across all ranges of number of friends reported, 
between 13% and 17% (n = 161). A higher number of respondents were observed only for owners 
networking with 101 to 500 individuals (25.5%) (Table 9).  
   
3.2.2. Business characteristics 
Question 3 of the survey was related to the products and services offered by the businesses 
following Hall et al. (2005)’s description of products and services offered by the green industry. 
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Respondents’ products and services ranged from 1 to 15 categories (Table 10). The most prominent 
product category was retail bedding and nursery stock (73.3%, n = 161), while only 1.2% of the 
respondents offered wholesale garden equipment. This statistic is supported by the value of nursery 
crops sales in 2012 provided the 2012 Agricultural Census. The sales of nursery stock crops were 
the highest ($5 billion) in the green industry. Among floriculture crops, bedding and garden plants 
sold for the highest value ($3.6 billion), representing 62% of the value of floriculture crops. 
Respondents mentioned various other offerings including pottery, gift and jewelry retail, herbs and 
vegetables, pet shop, agritourism, education services, and vocational training for individuals with 
disabilities. 
Table 10: Products and services offered by the respondents 
Products/services Count Percentage 
Greenhouse / annuals 94 58.39% 
Lawn & garden equipment  10 6.21% 
Nursery container and field 66 40.99% 
Landscape architecture/design 46 28.57% 
Landscape services/build 56 34.78% 
Retail landscape materials 68 42.24% 
Retail florist and florist supplies 17 10.56% 
Retail food & beverage  16 9.94% 
Retail general merchandise 87 54.04% 
Retail lawn & garden products  88 54.66% 
Retail bedding & nursery stock  118 73.29% 
Retail garden equipment 28 17.39% 
Wholesale florist and florist supplies 4 2.48% 
Wholesale garden equipment 2 1.24% 
Wholesale landscape materials 22 13.66% 
Wholesale bedding & nursery stock  43 26.71% 
Wholesale lawn & garden products  10 6.21% 
Other 19 11.80% 
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Table 11 presents the repartition of respondents across different sales ranges. The sample 
comprises nurseries of almost all sizes ranging from small (less than $2,500) to large ($5 million 
or greater). Firms making less than $100,000 represent only 19.3% of the respondents, 
suggesting a higher participation of bigger firms. Approximately half of the respondents (43.5%) 
reported a total value of sales exceeding $1 million. Various reasons can explain these large 
differences in sizes in the green industry. Businesses in the green industry offer various products 
and services ranging from basic retail of florist supplies to landscape architecture and 
installation. In addition, total sales includes both nursery products sales and non-nursery related 
products sales. In most cases, nursery and garden centers operators are involved in other sectors 
such as agriculture, food and beverage or general merchandise retail.  
Table 11: Total sales made by respondents in 2014 
Sales in 2014 # % 
Less than $2,500 8 4.97% 
$2,500 to $4,999 0 0.00% 
$5,000 to $9,999 1 0.62% 
$10,000 to $24,999  5 3.11% 
$25,000 to $49,999  11 6.83% 
$50,000 to $99,999 6 3.73% 
$100,000 to $249,999 19 11.80% 
$250,000 to $499,999 19 11.80% 
$500,000 to $999,999 22 13.66% 
$1 million to $4,999,999 46 28.57% 
$5 million or greater 24 14.91% 
Total 161 100.00% 
 
The period of operation was asked in question 5 for each nursery. The more seasonal 
nurseries were open only one month a year (1.3%, n = 155) against 63.87% of the respondents 
open year round. As illustrated in Figure 8, businesses making higher sales were open year round. 
Nurseries open for less than 3 month a year make less than $250,000 of sales.  Only 3 nurseries 
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making more than $1 million were open less than 3 months a year. The data reveal that these 
businesses retail general merchandise in addition to nursery products. A possible explanation could 
be that retail for the nursery and garden center is a seasonal, complementary activity to the year-
round, main business. 
Figure 8: Respondents period of operation by nursery size 
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The analysis of the nursery number of full time employees by sales category (Figure 9) 
leads to two conclusions: (1) the size of the nursery was related to the sales level, and (2) a 
greater number of respondents were medium ($10,000 to $250,000) to large (more than 
$1,000,000) businesses. 
The higher participation of bigger nurseries could be explained by their interest in taking 
the survey as active social media users themselves. One of the questions in the survey asked the 
respondent’s willingness to receive the results of the survey. Overall 84% (n = 161) of the 
respondents were interested in the survey results. Among the business having shown interest in 
the results, 80% (n = 135) were businesses making at least $100,000 in sales. 
 
Figure 9: Number of full-time employees by nursery size 
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 Table 12 compares the number of employees in the nurseries surveyed to the average 
hired farm labor of nurseries, greenhouse and floriculture farms provided by the 2012 Census of 
Agriculture. The Census distinguishes part time workers from full time workers using a threshold 
of 150 days worked a year. The average number of workers was higher in the sample relative to 
the census. Regarding part time employees, the Census’ average number of workers per farm fell 
within the range of the sample averages, closer to the non-peak season’s average. The average 
number of full time workers during non-peak season in the sample was about twice the average 
number of permanent workers from the Census. However, the high standard deviation in the 
sample indicates that these ranges could vary with a larger sample. 
Table 12: Average number of employees of survey respondents 
  Part time Full time 
Ag Census 7.98 9.97 
Survey Non peak season 7.08 18.01 
 Peak season 20.97 30.63 
 
 
Question 28 investigated the number of years responding businesses had been in 
operation in 2015, when the survey was launched. Most nurseries that completed the survey had 
been in operation for more than 10 years (Table 13). Overall, all ranges were represented in the 
sample, with a few number of respondents having been in operation for more than 100 years 
(5.0%, n = 161). 
 
Table 13: Years of operation  
   # % 
Less than 1 year to 5 years 14 8.7% 
6 to 10 years 9 5.6% 
11 to 20 years 34 21.1% 
21 to 30 years 28 17.4% 
31 to 50 years 41 25.5% 
More than 50 years 35 21.7% 
Total 161 100.0% 
53 
 
3.2.3. Nursery marketing practices 
Regarding marketing practices, retail was the most popular marketing channel: among the 
respondents, 56% (n = 161) made more than 80% of their sales through this channel and 41.6% (n 
= 161) made more than 90% of their sales at retail (Table 14; Figure 10). These proportions 
exceeded Behe et al. (2008)’s findings. Nationwide, 18.9% of the 15,588 firms surveyed by Behe 
et al. (2008) sold only at retail while 45% marketed their products through both retail and 
wholesale channels. They also found that retail sales were the highest in the Great Plain region 
(67.2%). Their results supported the high proportion of retail sales found among respondents. In 
the current study, respondents were mainly located in the Great Plains.  In contrast, 95.6% (n = 
161) did not market any of their product through the mass merchandisers’ channel (Table 14; 
Figure 10), compared to Behe et al. (2008)’s 36.4% (n=15,588 firms). Respondents also reported 
marketing up to 10% of their products through channels not listed in the survey including 
construction and maintenance firms, municipalities and universities and non-profit organizations.  
Table 14: Percentage of sales made through various marketing channels 
 Retail 
Garden 
centers 
Landscapers 
Mass 
merchandisers 
Rewholesalers 
 Percentage 
of sales 
# % # % # % # % # % 
0 to 10% 29 18.01 139 86.34 114 71.25 161 100.00 150 93.17 
11 to 20% 3 1.86 9 5.59 15 9.38 0 0.00 2 1.24 
21 to 30% 2 1.24 5 3.11 10 6.25 0 0.00 5 3.11 
31 to 40% 4 2.48 2 1.24 8 5.00 0 0.00 2 1.24 
41 to 50% 3 1.86 2 1.24 6 3.75 0 0.00 0 0.00 
51 to 60% 8 4.97 2 1.24 3 1.88 0 0.00 0 0.00 
61 to 70% 9 5.59 0 0.00 1 0.63 0 0.00 0 0.00 
71 to 80% 13 8.07 0 0.00 1 0.63 0 0.00 1 0.62 
81 to 90% 23 14.29 1 0.62 1 0.63 0 0.00 1 0.62 
91 to 100% 67 41.61 1 0.62 1 0.63 0 0.00 0 0.00 
Total 161 100 161 100 160 100 161 100 161 100 
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Figure 10: Number of nurseries by percentage of sales made through retail and mass 
merchandisers channels 
  
Question 6 of the survey asked the nurseries to report the percentage of sales made 
through contract. According the Economic Research Service of the USDA, one third of the total 
value of production on U.S. farms is produced under contractual arrangements, either production 
or marketing contracts. In the green industry, marketing contracts may impact negatively the use 
of new-media marketing as less effort would be needed to secure sales. A few nurseries (4.4%, n 
= 159) made more than 90% of their sales under contractual arrangements (Table 15). On the 
other hand, 59.8% (n= 159) of the nurseries surveyed did not resort to contractual arrangements 
to market their products.  
Table 15: Percentage of sale value achieved by respondents under contractual arrangement 
in 2014 
Percentage of 
sales 
# % 
0% 95 59.8% 
1% to 10% 33 20.8% 
11% to 25% 12 7.6% 
26% to 50% 7 4.4% 
51% to 90% 5 3.1% 
More than 90% 7 4.4% 
Total 159 100.0% 
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 Tables 16 and 17 summarize the type of device and Internet connection used by 
respondents available and used to conduct their new-media marketing strategy asked in questions 
8 and 11. Regarding the type of connection, wireless (45.6%, n = 161) and cable (30.6%, n = 
161) were the preferred modes for respondents (Table 16). The results also show that nurseries 
were generally using more than one type of connection in their operation, since the number of 
responses (231) exceeded the number of respondents (n = 161). Pertaining to the devices used for 
new-media marketing, desktops (78.7%) and smartphones (66.7%) were the most prominent 
(Table 17). Similar to the type of connection, nurseries used more than one device for their new-
media marketing activity. 
Table 16: Type of Internet connection available in nursery surveyed 
Type of 
connection 
# % 
There is no Internet 
access on site 5 3.13% 
Dial up 4 2.50% 
Wireless 73 45.63% 
Mobile 22 13.75% 
Broadband 26 16.25% 
DSL 39 24.38% 
Cable 49 30.63% 
Satellite 4 2.50% 
ISDN 1 0.63% 
Other  8 5.00% 
Total 231   
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Table 17: Device used by respondents for new-media marketing 
Device # % 
Laptop 83 55.33% 
Smart phone  100 66.67% 
Tablet 55 36.67% 
Other mobile 
device 1 0.67% 
Desktop 118 78.67% 
Total 357   
 
 Prior to addressing the online marketing activity of respondents, questions 9 and 10 
investigated their general marketing strategy. While total marketing expenses were asked in 
question 9, question 10 asked respondents to report the frequency of use of various marketing 
venues. Marketing expenses averaged $53,050 and ranged from $0 to $1million, suggesting an 
important differences among marketing strategies. Nurseries used mainly two marketing venues 
on a daily basis: personal interactions (32.9%, n= 161) and online marketing (32.3%, n = 161) 
(Table 18).  Further, question 31 evaluated the number of hours allocated weekly to marketing 
tasks.  Nurseries spent on average 13 hours a week performing various marketing activities 
(Table 19).  
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Table 18: Frequency of use of various marketing venues by nurseries (n = 161) 
Marketing venue Daily 
2 to 6 
times a 
week 
1 to 4 
times a 
month 
Once a 
quarter 
1-3 
times a 
year 
Less than 
once a 
year 
Never 
Print advertisements 
(newspapers, store 
circulars, postal 
mailings) 
2.48% 
 
6.83% 
 
35.40% 
 
8.70% 
 
21.12% 
 
8.07% 
 
17.39% 
 
 
Personal interactions 
(phone calls, emails, 
visits) 
32.92% 
 
14.91% 
 
27.95% 
 
6.83% 
 
6.21% 
 
1.86% 
 
9.32% 
 
 
Television/radio 5.59% 14.29% 14.91% 2.48% 9.32% 6.21% 47.20% 
 
Fairs/trade 
shows/garden shows 0.62% 1.24% 2.48% 9.32% 36.02% 13.66% 36.65% 
 
Online marketing 
(websites, blogs, 
social media, e-
newsletters) 
32.30% 
 
30.43% 
 
21.74% 
 
3.73% 
 
3.73% 
 
1.86% 
 
6.21% 
 
 
Table 19: Weekly overall marketing time of nurseries in hours 
Marketing hours # % 
0 to 10 hours 122 75.78% 
11 to 20 hours 16 9.94% 
21 to 30 hours 6 3.73% 
31 to 40 hours 6 3.73% 
41 to 50 hours 4 2.48% 
51 to 60 hours 2 1.24% 
61 to 70 hours 0 0.00% 
71 to 80 hours 0 0.00% 
81 to 90 hours 0 0.00% 
11 to 100 hours 1 0.62% 
More than 100 hours 4 2.48% 
 
 To assess the perceived usefulness of new-media marketing by nurseries, question 12 
asked to rank the four following online marketing venues based on their importance: websites, 
HTML newsletters, blogs and social media platforms. Question 18 asked to describe the 
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perceived impact of social media in five different areas: online presence, community 
relationships, industry insight, sales, in-store traffic and customer education. Social media 
platforms received the most number of first ranking among online marketing venues (45.04%) 
(Table 20). Advertising through websites and HTML newsletters were considered equally 
important but less essential than social media. Respondents reported the critical role social media 
played in maintaining an active online presence (50.5% selecting “extremely important”, n = 
144) and building positive relationship with customers (51.4% selecting “extremely important”, 
n = 144) (Table 21). Generally, social media was perceived to positively impact the six areas 
mentioned:  online presence, community relationships, industry insight, sales, in-store traffic and 
customer education. However, fewer respondents (23.6% selecting “extremely important”, n = 
131) stressed the importance of social media in learning about the market place. 
Table 20: Importance of selected online marketing venues according to respondents (n = 
131) 
Marketing venues First Second Third Fourth Fifth 
Websites 25.95% 33.59% 30.53% 8.40% 1.53% 
HTML newsletters (e.g. 
Constant Contact, 
MailChimp) 
25.95% 
 
27.48% 
 
24.43% 
 
18.32% 
 
3.82% 
 
Blogs 0.76% 7.63% 17.56% 58.78% 15.27% 
Social media platforms 
(Facebook, Twitter, etc.) 45.04% 25.19% 22.90% 6.11% 0.76% 
 
Other 2.29% 6.11% 4.58% 8.40% 78.63% 
 
 
Figure 11 through 13 illustrate the social media and online marketing use.  Figure 11 
compares the use patterns in social media and online marketing. The proportion of respondents 
that use social media relatively less frequently (4-6 times a year or less) was similar to the  
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Table 21: Perceived importance of social media in selected areas (n = 144) 
Area 
Not at all 
important 
Slightly 
important 
Moderately 
important 
Quite 
important 
Extremely 
important 
To have an active online presence 3.47% 6.94% 12.50% 26.39% 50.69% 
To build a positive community with 
customers 2.78% 5.56% 10.42% 29.86% 51.39% 
To learn about marketplace 4.86% 11.81% 34.03% 25.69% 23.61% 
To improve sales 3.47% 9.72% 17.36% 29.17% 40.28% 
To increase customer traffic into 
the store 7.64% 6.94% 17.36% 21.53% 46.53% 
To educate customers 2.78% 5.56% 17.36% 31.25% 43.06% 
 
proportion of respondents that use online marketing less frequently. On the other hand, online 
marketing and social media users differed in the frequency of their use. While more respondents 
were daily social media users (115 respondents) compared to online marketing users (52 
respondents), fewer nurseries used social media once a month or once a quarter, relative to 
online marketing users. These dissimilarities may seem unrealistic. One might expect the number 
of daily online marketing users to be at least equal to the number of daily social media users, 
given that online marketing encompasses social media. Reasons for such dissimilarities can arise 
from respondents erroneously perceiving social media and online marketing as exclusive. The 
popularity of social media platforms such as Facebook might have contributed to this confusion. 
Moreover, only two respondents had formal training in social media. Stebner (2015) also found 
that few garden center owners or employees had formal training in new-media marketing 
techniques and were more likely to confuse online marketing and social media. Overall, 76% of 
the respondents were regularly using social media for business purposes, once a week or more. 
This rate supports again the hypothesis that active social media users were more represented 
among respondents. Besides social media, websites and HTML newsletters were the next most 
frequently used marketing venues (Figure 12).  
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Figure 11: Frequency of use of online marketing and social media 
 
Figure 12: Frequency of use of selected online marketing tools 
 
Figure 13: Frequency of use of selected marketing venues 
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As it pertains to marketing venues, respondents reported that they reached their 
customers more frequently by personal interactions and online marketing (Figure 13). However, 
one should not conclude that these two marketing venues were the most important to the 
businesses since the question captures the frequency rather than the dollar amount allocated to 
each marketing venue. Stebner (2015) found that traditional marketing venues (print 
advertisement, radio, TV) were the preferred marketing method among garden centers. 
Questions 13 and 32 aimed to capture the characteristics of the professional networks for 
each nursery. Question 13 asked to the respondents the number of businesses they were 
following online on a regular basis, while Question 32 asked the number of professional 
networks where they were involved. The number of businesses monitored online represented a 
group from which the nursery owner or manager can learn online marketing tips or imitate what 
peers were doing by observing. It is assumed that the exposure of the nursery to new-media 
marketing strategies will increase with the size of their online network. The term “regularly” 
stresses the relatively permanent contact with the group. Responses are summarized in Table 22 
and 23. If respondents were following less than 11 businesses online (72.2%, n = 151), the 
number of respondents involved in online networks seemed uniform across numbers of 
networks. In question 32, the goal was to capture the number of groups that shared business-
related information with the nursery. The number of overall professional associations was 
distinguished from the number of online association or groups.  Here, the information shared was 
not necessarily related to online marketing. This set up is similar to the one used by Baerenklau 
(2005) to capture the network effect. The overall number of professional association and the 
number of online associations were similarly distributed across respondents. The calculated 
correlation coefficient was 0.304, indicating a weak positive linear relationship. 
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Table 22: Number of businesses monitored online by respondents 
Number of businesses # % 
0 17 11.26% 
1 8 5.30% 
2 16 10.60% 
3 20 13.25% 
4 16 10.60% 
5 14 9.27% 
6 11 7.28% 
7 2 1.32% 
8 4 2.65% 
9 1 0.66% 
10+ 42 27.81% 
Total 151 100.00% 
 
 
Table 23: Number of professional association or society by respondent 
 0  1  2  3  4  5+ Response 
Membership in professional 
associations/ societies 19.25% 22.36% 19.88% 19.25% 7.45% 11.80% 161 
 
Online networks (Facebook 
or LinkedIn groups, forums) 19.88% 18.63% 26.09% 14.91% 4.97% 15.53% 161 
 
Other 16.77% 0.00% 0.62% 0.00% 0.00% 1.24% 30 
 
Social media marketing expenses through consulting services averaged $11,700, 
representing 22% of total marketing expenses. This result indicates that new-media marketing 
receives less financial attention from nurseries than traditional marketing venues. The Pearson 
correlation coefficient between the amount allocated to social media services and the dollar sales 
amount is 0.58, indicating that bigger firms allocate more resources to social media marketing. 
About one in eight respondents hired a third party to conduct their social media activity in 2014 
(Table 24). 
63 
Table 24: Percentage of nurseries having hired a third party firm to conduct their social 
media activity in 2014 
Third party hired # % 
Yes 18 12.59% 
No 125 87.41% 
Total 143 100.00% 
 
 Social media represented on average 39% of the time allocated to overall marketing, 
which averaged 13.7 hours a week. Time allocated to social media, along with the frequency of 
social media use, are more precise measures of social media use than the dollar amount spent on 
social media marketing. These two measures are often used to assess social media activity. 
However, this percentage does not provide an accurate representation of the importance of new-
media marketing compared to other marketing venues. Nursery owners may spend less time in a 
week to prepare print advertisement but they may allocate more financial resources to reach 
customers through a large diffusion of the ad. For this reason, frequency of use of social media 
and frequency of use of other marketing venues will not be compared in this study.  
Table 25: Time allocated to social media in a week 
Answer Bar Response % 
Less than 1 hour 24.48% 35 24.48% 
1 to 2 hours 30.07% 43 30.07% 
3 to 4 hours 19.58% 28 19.58% 
5 to 9 hours 18.18% 26 18.18% 
10 to 19 hours 4.90% 7 4.90% 
20 hours and more 2.80% 4 2.80% 
Total 0.00% 143 100.00% 
 
 
 
Although most respondents were social media users, 17 nurseries did not conduct their 
marketing strategy using social media.  Question 23 investigated the reasons for not using social 
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media among the 17 non-social media users (Table 26). The tabulation of responses show that 
the lack of time and the preference for direct interaction the two main reasons precluding 
nurseries to include this tool in their marketing strategy. On the other hand, 47% of non-social 
media users reported that the lack of training did not prevent them of using social media.     
Table 26: Reasons for not using social media (n=17) 
Question 
Strongly 
disagree 
Disagree 
Neither 
agree or 
disagree 
Agree 
Strongly 
Agree 
I don't know how to get started. 4 4 5 2 2 
 
I don't have time. 3 1 4 3 6 
 
Technology changes so quickly 
that I can’t keep up with it. 3 4 6 2 2 
 
It is a costly investment. 2 4 6 4 1 
 
I don't think it's important. 4 2 6 2 3 
 
My customers don’t think it’s 
important. 1 3 7 3 3 
 
I would prefer face-to-face 
interactions with my customers 0 1 4 5 7 
 
Returns from social media 
marketing are uncertain. 1 1 9 4 2 
 
Returns from social media 
marketing are low. 1 1 9 3 3 
 
Respondents were asked to report their willingness to pay for a training covering 
marketing strategies based on social media (Figure 14). They reported that they would pay on 
average $204 for a one time training, $170 for a monthly subscription and $62 for a monthly 
consulting service. A large number of respondents were willing to pay between 0 and $2000 for 
a one time social media workshop, suggesting respondents recognized the importance of social 
media marketing. 
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Figure 14: Willingness to pay a one-time fee for a social media workshop 
 
 
3.2.4. Market characteristics 
The respondent zip code and Census 2012 and 2014 databases were used to generate 
additional demographic data: respondents’ city and state population estimates, the percentage of 
the population living in a household with high-speed Internet use, and regions. The U.S. Census 
Bureau provides data based on the Census zip code tabulation areas (ZTCA) which are different 
from the USPS zip code tabulation. Respondents’ zip codes were matched with the Census zip 
codes using the Missouri Census Data Center online application. To ensure that respondents typed 
their zip codes correctly, the question had a validation rule to impose responses that were five 
digits of the U.S. zip codes and six digit-letters combination of the Canadian zip codes. In addition, 
respondents’ zip codes were cleaned using the R package “zip code” by Breen (2012) to prevent 
errors such as the omission of a zero first-digit during the import of response data from Qualtrics. 
Population of communities where these businesses were located ranged from 105 residents 
in Rocklake, ND to 3.9 million residents in Los Angeles, CA, with a mean of 114,217 residents. 
0
5
10
15
20
25
30
35
40
45
0 1000 2000 3000 4000 5000 6000
F
re
q
u
en
cy
$ amount
66 
Respondents were located in 153 different cities. All cities had between 1 and 2 respondents except 
Wichita, KS (6 respondents), Omaha, NE (4 respondents), Manhattan, KS (3 respondents) and 
Shawnee Mission, KS (3 respondents). Regarding the regions, the Midwest had the highest 
percentage of respondents (60.8%, n = 153), with Kansas accounting for 29.2%. The three other 
regions, the Northeast, the South and the West had similar percentages of respondents, respectively 
13.7%, 13.1% and 12.4%. According to the 2012 Agricultural Census (USDA, 2014, the leading 
states in floriculture and bedding crops were California, Florida, Pennsylvania, New York and 
Michigan, accounting together for 31.8% of U.S. nurseries and garden centers. The high rate of 
survey participation in the Midwest can be explained by the survey being partially distributed 
through the professional network of a Kansas Extension specialist.  
 
 The first objective of the study was to evaluate the extent of use of new-media marketing 
by nurseries and garden centers. The results show that new-media marketing are not unknown by 
nurseries and garden centers. Most respondents reported using new media regularly in their 
marketing efforts. A higher proportion of social media users was found among nurseries making 
higher sales.     
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Chapter 4 - Methods 
 The data analysis was aimed to address the second and third objectives of this study: to 
identify the factors affecting new-media marketing use by nurseries and to assess the impact of 
using new-media marketing on sales. The analysis was guided by the theoretical framework of 
technology adoption. Key variables of network effect from agricultural literature and technology 
acceptance model from marketing literature were combined into a model that accounts for 
business-level, market-level and decision-maker level factors in the adoption of new-media 
marketing.   
Multiple linear regression models were estimated using the ordinary least squared (OLS) 
method, and a Hausman test was performed for endogeneity issues. Stata 13.1 and R were used 
to conduct the statistical analysis. This chapter discusses the methods used to respond to the 
research questions. Results are presented in chapter 5. 
4.1. Conceptual framework 
4.1.1. Technology adoption 
The literature provides several approaches for analyzing  technology adoption depending 
on the field of study. Assessing agricultural technology adoption is frequently associated with the 
study of factors that impact an economic agent decision to use certain technology as a binary 
outcome (Cameron, 1999; Barham et al., 2004; Useche et al., 2009). Similarly, in marketing 
literature, adoption is often modeled using the technology acceptance model, where perceived 
usefulness and perceived ease of use are the main factors driving the decision to adopt a 
marketing tool. For example, Lorenzo-Romero et al. (2014) found that only perceived ease of 
use played an important role in the process of Web 2.0 adoption as a marketing tool. Modeling 
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adoption as a binary outcome provides critical information about the factors that drive the 
decision to use a technology. Yet it does not tell much about factors that impact the extent of use 
of a given technology.   
In many cases, the level of adoption varies across farmers (Ma and Shi, 2014).  Aldana et 
al. (2011) presented a strong defense of sequential adoption, where uncertainty with a divisible 
technology can lead to a pattern in which farmers adopt a single component of the technology, 
following a Bayesian process. Zilberman and Kaplan (2014) and Ayu and Abrizah (2011) are 
examples of studies defending the focus on the intensity of adoption also referred to as the extent 
of usage. The usefulness of extent of usage modeling stems from its ability to determine the 
marginal effect of factors expected to impact the level of use of the technology rather than the 
decision to adopt.  Moreover, only 6% (n = 151) of the respondents in this study were non users 
of new-media marketing. Therefore, a measure of the extent of usage of new-media marketing, 
accounting for both the initial decision to adopt and the level of use of the technology is more 
suited to analyze the dataset gathered from the survey. 
4.1.2. Network effect 
The theory underlying the network effect is based on the hypothesis that agents update 
their beliefs about a technology as more of their peers use it. Bandiera (2005) claimed that 
network effects are positive when there are few adopters in the network, and negative when there 
are many, following an inverse U shape. She also showed that family and friends adopting a 
technology positively influenced farmers’ decision to adopt the same technology, contrary to 
religious groups that have no significant impact on adoption decisions. In agricultural technology 
adoption, empirical evidence of the network effect was established by Besley and Case (1994), 
Foster and Rosenzweig (1995), Conley and Udry (2003), and Munshi (2004).  Network effect 
69 
was captured by the number of agents in one’s network that have adopted a technology. 
Baerenklau (2005) distinguished the network effect from the learning effect. He referred to the 
network effect as externalities that did not involve any learning aspect. On the other hand, the 
learning effect embodies learning by doing and learning from others. The latter entails 
individuals actually learning from their peers’ experience, contrary to the network effect that 
involves no learning aspect. Baerenklau (2005) used a sampling method grounded on mutually 
exclusive groups within a network. Modeling the network effect requires strong assumptions that 
do not hold when studying social media. By definition, social media involves exchange of 
information. Thus, the network effect cannot clearly be distinguished from the learning effect. 
This study will regard the network effect as a measure of social influence, which includes both 
the peer group effect and learning from others. 
4.1.3. Effect of promotion and advertisement on sales 
The economic theory suggests sales increase with effective promotion and advertising 
(Palma et al., 2012). Yet, depending on the type of advertising, firms might experience different 
outcomes.  Crespi (2007) showed that a dominant firm producing high-quality goods and facing 
competition from a group of lower quality producers could be harmed by a generic advertising 
campaign while the low quality producers were left unaffected. Pertaining to the green industry, 
the same results were confirmed by Rimal and Ward (1998) for several plant categories. A few 
studies have addressed the effect of individual firm advertising on green industry sales. Campbell 
and Hall (2010) found a positive effect of advertisement on sales for a majority of plant 
categories. 
To address the impact of new-media marketing on sales, individual firm level advertising 
effect is examined in this study. Palma et al. (2012) stated that green industry promotion and 
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advertisement initiatives cannot be regarded as generic or brand advertising. Nurseries allocate 
resources to promotion and advertisement to increase all product sales at their business location 
rather than specific brands sales. More precisely, advertisement and promotion efforts are 
typically measured in terms of marketing expenditures (Campbell and Hall, 2010; Palma et al., 
2012). However, due to their low cost, measuring new-media marketing in terms of expenditure 
will not capture the investment incurred by the firm for its media marketing efforts. Instead, 
frequency of use and the time spent on social media marketing will be considered in this study as 
new-media marketing efforts to evaluate their impact on sales. 
New-media marketing effectiveness leads to different interpretations. The Internet 
Advertisement Bureau has provided a clear framework of metrics that can be used to gauge the 
effectiveness of a social media strategy.  These metrics are classified into three categories: social 
media metrics, blog metrics and widgets and social media application metrics. Although this 
framework offers effective ways to evaluate a communication outcome, such as brand 
awareness, marketers have mixed opinions about their usefulness when it comes to assess the 
return on investment of a campaign. They do not reveal the financial impact of marketing efforts. 
The effectiveness of a new-media marketing strategy, addressed as a relationship between the 
intensity of use of social media and the level of sales, provides a more convenient approach to 
evaluate the impact social media on a business performance. 
 
4.2. Empirical model specification 
The objective of this section is to specify a model that investigates the factors affecting 
new-media marketing adoption by nurseries and garden centers. Ultimately, new-media 
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marketing use is modeled as a function of the network effect, controlling for business 
characteristics, owner’s characteristics and market characteristics. 
 
4.2.1. Determinants of new-media marketing adoption 
The first hypothesis posits that the network effect has a positive impact on new-media 
marketing use. Since social media marketing strategy is a relatively new phenomenon, it is 
assumed that the strategy is still at an early stage of diffusion among nurseries and garden 
centers. The relationship between new-media marketing adoption and network effect is assumed 
to be positive.  Three specific measures of the extent of use of new-media marketing were 
defined for the dependent variable, leading to three models addressing this first hypothesis. The 
first model was specified using the frequency of online marketing use, the second model the 
frequency of social media use, and the third model the number of hours spent on social media 
marketing. The right hand side variables were the same for all three models. 
According to the literature, three sets of variables are expected to impact new-media 
marketing adoption by firms: firm characteristics, manager’s characteristics and environmental 
characteristics. This paper uses Wamba and Carter’s (2014) approach to incorporate these three 
sets of characteristics as control variables in the adoption model.  
 
4.2.2. Impact of new-media marketing use on sales 
To test the hypothesis, new-media marketing use has a positive impact on sales, a second 
model was formulated with total sales specified as a function of the use of new-media marketing. 
Additional variables were included to control for business characteristics and market 
characteristics.  The new-media marketing use, which is the variable of interest in this model, 
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was modeled using the three different measures: frequency of online marketing use, frequency of 
social media use, and hours spent on new-media marketing. The control variables were the same 
for all three versions of the second model.  
From the previously derived theoretical results, it follows that sales varies positively with 
individual firms marketing expenditures which include market research, product development, 
promotions, advertisement and service. According to the survey, nurseries conduct their new-
media marketing activities either with in-house resources or by contracting with a third party 
firm. In either case, they allocate some time to generate content and interact with their customers 
online.  
4.3. Explanatory variables definition and justification 
Two models were estimated corresponding to each proposition. The explanatory variables are 
categorized in three groups: respondent characteristics, business characteristics, and market 
characteristics.  The variables are summarized in Table 27 and discussed in turn below. 
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Table 27: Explanatory variables by proposition 
Propositions 
(models) 
 Proposition 1: The 
network effect has a 
positive impact on 
new-media marketing 
use. 
Proposition 2: New-
media marketing has 
a positive impact on 
sales. 
Explanatory 
variables 
Variable of 
interest 
Online network 
Professional network 
 
Use of new-media 
marketing 
Business 
characteristics 
Marketing expenditures 
Years in operation 
Retail sales 
Number of employees 
 
Marketing expenditures 
Business age 
Number of employees 
Months open in a year 
Respondent 
characteristics 
Respondent age 
Perceived usefulness 
 
Market 
characteristics 
Population 
Region 
Population 
Region 
 
 
4.3.1. Business characteristics 
 Online network 
The literature identifies the network effect as a determinant in adoption (Bandiera, 2006). In our 
study, this factor is captured by the number of businesses the nursery is following online. As 
suggested by the social media industry report 2015, marketers tend to look at the platforms that 
their peers are using.  
 Professional network 
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The number of associations or societies the nursery is involved is included to control for its 
exposure to new technologies, particularly new-media marketing. The effect of the number of 
professional networks is expected to be positive since nurseries are exposed to more information 
with their participation in professional association. 
 Marketing expenditures 
Marketing expenditures are expected to impact sales positively, as reported by Palma et al. 
(2012) and Onishi and Manchanda (2012). The former reported that expenditures on print 
advertisement, Internet promotion and mass promotion had all a positive impact on sales for 
nurseries making more than $250,000 a year. The latter found that social media and traditional 
advertisement methods had a positive effect on business performance. 
 Business age 
Campbell and Hall (2010) found that the number of years in operation was a determining factor 
of sales in the green industry, particularly for herbaceous perennials. Based on Campbell and 
Hall (2010)’s findings, the years in operation along with an increasing number of employees are 
expected to impact sales positively. However, since sales are impacted by various factors such as 
the location, the number and quality of products and services offered and the size of the business, 
no inference can be made about the direction of the impact of the years in operation on sales. 
 Retail sales channel 
Depending on the quantity and the intensity of the channels through which nurseries market their 
products, marketing decisions will differ across the green industry. Due to their higher exposure 
to customers, retailers are more likely to reach their customers through online marketing 
practices than wholesalers. Thus, the retail variable is expected to have a positive coefficient. 
 Number of employees 
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The number of employees during peak season is a measure of the size of the nursery, and is 
expected to be positively correlated with sales.  It may also impact new-media marketing use 
because there is a higher probability of assigning an employee dedicated to new-media 
marketing in bigger firms. 
 Period open 
Smaller nurseries operating seasonal business are likely to make fewer sales than nurseries 
opened all year round, all else equal. 
4.3.2. Respondent characteristics 
 Age of the respondent 
The use of new-media marketing, particularly that of social media marketing, varies with 
age. Stelzner (2015) reports in “The social media industry reports 2015” that there is a 
relationship between age and social media use. For example, of those who spend more than 40 
hours a week on social media marketing, 54% are younger than 40. A survey conducted by Pew 
Research Center in 2015 suggests this relationship could be non-linear (Figure 15).  To obtain a 
better fit to the data, the variable age is squared in the model specification. This transformation 
will account for non-linearity. 
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Figure 15: Percentage of Internet users using Facebook by age 
 
Source: Pew Research Center (2015) 
 Perceived usefulness 
The perceived usefulness has been identified by the literature as an important factor driving 
the adoption of social media as a marketing tool. Along with the perceived ease of use, the 
perceived usefulness was tested in the technology acceptance model (TAM). A survey conducted 
in 2014 by Stelzner in 2014 indicates that 92% of social media marketing users found social 
media important for their business. 
4.3.3. Market characteristics 
The market characteristics reflect where the business is located based on the provided zip code. 
 Population 
The demographics of the nursery’s neighborhood play an important role on the demand for 
horticultural products. Campbell and Hall (2010) found that consumers generally only travel a 
short distance to either their primary (91.1% travel less than 6 miles) or secondary (83.9% travel 
less than 6 miles) garden center. From these results, one can posit that nurseries located in a 
populated area are likely to have more customers than their counterparts in less populated area.  
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This study includes the population of the closest city to the nursery into the model to account for 
this factor. 
 The size of the customer base can shift the demand curve. A population increase can 
impact the size of the customer base, which in turn, impact positively demand. Considering this 
indirect effect suggests that the impact of population on demand may not be linear. To account 
for this non-linear relationship, the model includes the squared term of population. 
 Region 
Behe et al. (2008) found that nurseries have different marketing practices depending on their 
region. For example, the Appalachian (26.9%) and Southeast (26.8%) regions were more likely 
to market their product through negotiated sales than the Northeast. Similarly, regional 
differences are expected for social media use and sales. Given the small sample, the four Census 
divisions were considered rather than the subdivisions. 
4.3.4. Variables not included 
Regarding the variables included in the survey but not taken into account by the model, 
two justification can be provided: either the low rate of responses or the high correlation with 
variables included in the model. Learning by doing which is an adoption factor identified by the 
literature has been omitted from the model since almost all the respondents reported to be early 
adopters. Similarly, the Internet connection type and the devices used for social media marketing 
have been excluded from the model because of their low variability across responses.  
4.4. Model equations 
In summary, the first model is specified as follows: 
𝑼𝒊 =  𝜶𝟎 +  𝜶𝟏𝒏𝒊 + 𝜶𝟐𝒑𝒊 + ∑ 𝜷𝒋𝒃𝒊
𝒋𝟒
𝒋=𝟏 + ∑ 𝜸𝒌𝒓𝒊
𝒌𝟐
𝒌=𝟏 +  ∑ 𝜹𝒍𝒎𝒊
𝒍𝟓
𝒍=𝟏 +  𝝐𝒊  (4.1), 
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where 𝑼𝑖 is the extent of usage of new-media marketing by firm i, 𝒏𝑖 is the number of businesses 
that are being followed online by the nursery, representing the size of the nursery’s online 
network, and 𝒑𝑖 is the number of professional associations or societies in which the nursery is 
involved. Business characteristics are represented by 𝒃𝑖  , with 𝒃𝑖
1 the marketing expenditures, 
𝒃𝑖
2 the number of years that the nursery has been in operation, 𝒃𝑖
3 the percentage of sales made 
through direct retail to customers, and 𝒃𝑖
4 the number of employees. Finally 𝒓𝑖  controls for the 
respondent characteristics, with 𝒓𝑖
1 for the respondent’s age squared and 𝒓𝑖
2 for the perceived 
usefulness, and 𝒎𝒊  is a vector of market characteristics, with 𝒎𝒊
𝟏 the population of the city 
where the business is located, 𝒎𝒊
𝟐 the population squared, and 𝒎𝒊
𝟑 , 𝒎𝒊
𝟒 and 𝒎𝒊
𝟓 dummy 
variables representing respectively the regions of Northeast, South and West. The Midwest was 
the base region.  𝜖𝑖 is the individual nursery idiosyncratic term.  𝛼1,  𝛼2,  𝛽𝑗, 𝛾𝑘 𝑎𝑛𝑑 𝛿𝑙   are 
coefficients measuring the respective marginal effects on sales of the number of businesses 
monitored online, the number of professional associations, the business characteristics, the 
respondent characteristics and the market characteristics. 𝛼0 is the intercept. 
The frequency of use is measured on a weekly basis. All responses from questions 
formulated using a monthly or yearly basis are converted in weeks. Marketing expenditures and 
the city population were divided respectively by 1,000 and 10,000. 
Proposition 2 is tested by estimating the following econometric model: 
𝑻𝑺𝑖 =  𝛼0 +  𝛼1𝑼𝑖 +  ∑ 𝛽𝑗𝒃𝑖
𝑗4
𝑗=1 +  ∑ 𝛾𝑘𝒎𝑖
𝑘5
𝑘=1 + 𝜖𝑖  (4.2), 
where 𝑻𝑺𝑖 is a measure of the total sales in 2014, 𝑼𝑖 is the use of new-media marketing, 𝒃𝑖
𝑗
 is the 
vector of business characteristics : 
𝒃𝑖
1 = marketing expenditures, 
𝒃𝑖
2 = number of years in operation, 
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𝒃𝑖
3 = the number of full time employees during the peak season, 
𝒃𝑖
4 = the number of months when the business is open in a year, 
and 𝒎𝒊
𝒌 is the vector of market characteristics: 
 𝒎𝒊
𝟏 = the population of the city where the business is located, 
 𝒎𝒊
𝟐 = the population squared, 
 𝒎𝒊
𝟑 , 𝒎𝒊
𝟒 and 𝒎𝒊
𝟓 are dummy variables representing respectively the regions of Northeast, 
South and West with the Midwest as the base region. 𝜖𝑖 is the individual nursery idiosyncratic 
term. 𝛼0 is the intercept, 𝛼1  measures the effect of an additional media marketing on sales, 𝛽𝑗  
and 𝛾𝑘 capture the respective marginal effects of business characteristics and market 
characteristics on sales. 
 
4.5. Testing for structural break 
The presence of a structural break was investigated using the Chow test to determine 
whether businesses of different sizes were making different marketing decisions. Hampton 
(2001) found differences in marketing decisions between small and large firms in the green 
industry, with $200,000 as the sales boundary.  While smaller growers concentrated their sales 
on traditional garden centers and landscaping channels, larger nurseries attended more to larger 
trade shows and used more active sales strategies including outside sales force. Similarly, Palma 
et al. (2012) studied the effects of firm promotion expenditures on green industry sales by firm 
size categories. They distinguished small farms [$10,000 to $250,000] sales from medium firms 
[$250,000 to $1 million], large firms [$1 million to $5 million] and very large firms [$5 million 
or more]. Rationale for this test in studying the impact of new-media marketing on sales stems 
from the profit maximization theory. Firms allocate their resources to marketing campaigns to 
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maximize profit. While social media marketing’s low cost may not hurt bigger firms, smaller 
firms may bear higher relative cost of conducting a new-media marketing strategy. It is well 
known that most small nurseries conduct their new-media strategy on their own, avoiding 
additional costs that could originate from hiring a social media consulting firm. From this 
perspective small firms incur low costs in implementing their new-media strategy. Considering 
the hours allocated to a new-media marketing, small firms may bear a relatively high fixed cost 
to implement their new-media strategy since they have generally few workers. Another way to 
look at the cost of a social media strategy is the opportunity cost of allocating hours to the new-
media campaign rather than a traditional marketing strategy.   
The Chow test is used to test an eventual change in a parameter value from one data set to 
another. It is a F statistic comparing intercepts and/or regressors estimated for two groups using a 
dummy variable. The Chow test can be performed on the basis of a restrict model (r) forcing 
equality between the regressor estimates of the two groups and an unrestricted (ur). The F test is 
formulated as following: 
𝐹 =  
[𝑅𝑆𝑆𝑟− 𝑅𝑆𝑆𝑢𝑟]
𝑅𝑆𝑆𝑢𝑟
 .
[𝑛−2 (𝑘+1)]
𝑘+1
  (4.3), 
where 𝑆𝑆𝑅𝑟  is the sum of squared residuals of the restricted model, 𝑆𝑆𝑅𝑢𝑟  is the sum of squared 
residuals of the unrestricted model, n is the number of observations, and k the number of 
parameters. 
In our study, the Chow tested the equality between the coefficients in equation (4.2) fit to 
the sub-sample comprising the firms making $200,000 or more (large firms) and the same 
coefficients for the sub-sample including the firms making less than $200,000 (small firms) on 
one hand, and the coefficients of the full sample on the other hand.  The null hypothesis was:  
𝐻0 : There is no difference between the fits in the full sample and the sub-samples. 
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The actual test is run as follows: 
- The restricted model comprising both samples is estimated and the residual sum of squares 
𝑆𝑆𝑅𝑟 is calculated; 
- Two separate regressions are run using respectively the sub-sample comprising small firms’ 
observations and the one including large firms’ observations. The subsequent residual sum of 
squares (RSS) are computed with 𝑅𝑆𝑆1 designing the small firms’ RSS and 𝑅𝑆𝑆2 the large firms’ 
RSS. 
- The F statistic is computed using the obtained RSS values following the formula (Wooldridge, 
2012): 
𝐹 =  
[𝑅𝑆𝑆𝑟−(𝑅𝑆𝑆1+ 𝑅𝑆𝑆2)]
𝑅𝑆𝑆1+ 𝑅𝑆𝑆2
 .
[𝑛−2 (𝑘+1)]
𝑘+1
    (4.4) 
- The computed F is compared to the critical values from the F test table with F (k + 1, n – 2(k + 
1)) degrees of freedom. 
4.6. Testing for endogeneity 
Endogeneity implies a regressor is contemporaneously correlated with the disturbance 
vector. A correlation between one of the regressors and the disturbance vector would question 
the validity of the estimated coefficient of the regressors, because the estimated coefficients 
would be biased and inconsistent. The explanation for this bias stems from the OLS procedure 
that attempts to explain the variation in the dependent variable by assigning credit to the 
regressors for this variation. If one regressor is correlated to the disturbance, the procedure will 
assign in error part of the disturbance variation of the dependent variable to the regressor 
correlated to the disturbance (Kennedy, 2008).  
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Wooldridge (2012) described three sources of endogeneity: omitted variables, 
measurement errors and simultaneity. Simultaneity occurs when one or more of the explanatory 
variables is jointly determined with the dependent variable. The concern for endogeneity arises 
from the use of a survey as data collection method. Not only the respondent can provide 
inaccurate responses but also, since few existing studies address social media use in the green 
industry, omitted variable error or simultaneity are more likely to occur. The fact that proxy 
variables such as the number of professional networks the nursery is involved and the number of 
businesses the nursery follows online are used for the network effect is an illustration of possible 
measurement error. 
To perform the test for endogeneity, Hausman (1978) suggested comparing the OLS to 
the 2SLS estimates and determining the significance of the differences between the two sets of 
estimates. The 2SLS is estimated using instruments satisfying three criteria: they are 
uncorrelated with the disturbance term and the dependent variable, and are correlated to the 
variable being tested. In case the difference is statistically significant, the variable being tested 
must be endogenous. 
In estimating the impact of online marketing and social media use on sales, the main 
concern is reverse causality. It is well known that firms decide on the marketing strategy based 
on the expected reaction of their customers (Gupta and Zeithaml, 2006). As a consequence, 
marketing variables are endogenous. Because nurseries are more likely to define their social 
media and online marketing usage depending on the expected level of sales, social media and 
online marketing use were suspected to be endogenous. Moreover, there may be other omitted 
variables. For example, Campbell and Hall (2010) found that increased technology used in green 
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industry firm’s promotion efforts had various effects on sales depending on the size of the 
business. 
Two instruments are used to address endogeneity of social media and online marketing 
use: the percentage of the state population living in a household with high-speed Internet use and 
the perception of the business owner regarding the contribution of social media in building a 
positive community. Several instruments used in the literature on business performance factors 
assessment are population-based variables, since they are exogenous to the firm. For example, 
Zheka (2006) used regional variations in social trust factors to instrument for corporate 
governance choices. In the present study, the percentage of the state population living in a 
household with high-speed Internet use (US Census Bureau, 2013) is a proxy for social media 
use by potential customers. Given the high relationship between social media and Internet 
access, high-speed Internet availability must impact social media use by the population of a 
given area. The validity of this instrument is grounded on the state population online activity 
being exogenous to the factors that influence individual nursery sales. 
The perception of the business owner regarding the contribution of social media in 
building a positive community is the best proxy for social media use obtained from the survey 
that is not directly related to sales. Although this factor might impact sales in the long run, the 
perception of the importance of social media in building a positive community is less likely to be 
determined by the current sales level.  Moreover, because the first instrument is a state level 
factor, variability across businesses within the same state is not captured. An instrument 
capturing business level social media activity may add more precision to the model. 
The test is performed in two steps following the two-stage least squares procedure. First, 
the new-media use is regressed on the instruments: percentage of households living in a house 
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with high speed Internet 𝒔𝒊 and perception of the respondent regarding the impact of social media 
on the relationship with the community 𝒄𝒊 , and the other explanatory variables. For the purpose 
of the test, the new-media use will be specified as hours spent on social media marketing 𝒉𝒊.  
𝒉𝒊 =  𝛼0 +  𝛼1𝒔𝒊 + 𝛼2𝒄𝒊 +  ∑ 𝜃𝑗𝒃𝑖
𝑗4
𝑗=1 + ∑ 𝜇𝑘𝒎𝒊
𝒌5
𝑘=1 +  𝑣𝑖  (4.5) 
The predicted value ?̂?𝒊 was calculated for each observation and included in the original equation 
(4.2). 
𝑻𝑺𝑖 =  𝛼0 +  𝛼1?̂?𝒊 +  ∑ 𝛽𝑗𝒃𝑖
𝑗4
𝑗=1 +  ∑ 𝛾𝑖𝒎𝒊
𝒌5
𝑘=1 +  𝜖𝑖  (4.6),  
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Chapter 5 - Results and discussion 
This chapter will discuss the results of the estimation of the models testing the two 
propositions: the determinants of new-media marketing adoption and the impact of new-media 
marketing on sales. Among various key factors of adoption, the first proposition analyzes more 
specifically the role of the network effect (variable of interest) on social media use. The results 
of the Chow test are included in this chapter as a rationale for the estimation of two different sub-
models for the second proposition based on two firm size groups. The test for endogeneity will 
also be presented in the third section of the chapter. 
5.1. Determinants of new-media marketing adoption 
The first proposition hypothesized that the network effect had a positive impact on new-
media marketing adoption. The proposition was tested in three empirical models, each with a 
distinct measure of new-media marketing use: the frequency of online marketing use, the 
frequency of social media use and the time spent on social media marketing. In all models, the 
network effect was measured by two variables: the size of the online network and the size of the 
general network. The size of the online network is captured by the number of business that are 
being followed by the nursery while the general network size is captured by the number of 
professional associations the nursery is involved in. The results of the models estimation are 
presented in Table 28. 
The size of the online network was statistically significant and positive in the three 
models as expected. The significance level was particularly high (p < 0.01) in Model 2, using the 
frequency of social media use as the left-hand side variable. One additional business in the online 
network increases the frequency of use of online marketing by 0.17 times a week, the frequency   
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Table 28: Estimation of the new-media marketing use models 
   Model 1 Model 2 Model 3 
 
Dependent 
Variable 
  
Online marketing 
frequency 
 
Social media 
frequency 
 
Hours of media 
marketing 
 
Variables of 
interest 
Online network 0.1680 * 0.2498 *** 0.2314 * 
 (0.0682)  (0.0667)  (0.1074)  
Professional network 0.1532  0.1652  0.0721  
 (0.1458)  (0.1425)  (0.2295)  
Business 
characteristics 
Marketing expenditures -0.0009  -0.0007  0.0029  
 (0.0023)  (0.0022)  (0.0036)  
Years in operation 0.0030  0.0092  -0.0082  
 (0.0094)  (0.0092)  (0.0148)  
Retail sales 0.0023  0.0159 * -0.0103  
 (0.0073)  (0.0071)  (0.0114)  
Number of employees 0.0080  0.0008  0.0040  
 (0.0044)  (0.0043)  (0.007)  
Respondent 
characteristics 
Age squared -0.0002  0.0001  0.0006  
 (0.0002)  (0.0002)  (0.0003)  
Perception 0.7906  0.7967  2.0809 * 
 (0.5106)  (0.4991)  (0.8038)  
Market 
characteristics 
Population 0.0192  0.2251  0.6029 * 
 (0.1674)  (0.1636)  (0.2635)  
Population squared 0.0001  -0.0001 * -0.0001  
 (0.0001)  (0.0001)  (0.0001)  
Northeast 0.6330  0.2527  2.8896 ** 
 (0.6455)  (0.6311)  (1.0163)  
South 1.0869  -0.7222  0.5668  
 (0.7419)  (0.7253)  (1.1681)  
West 0.7950  0.6959  1.7081  
 (0.7323)  (0.7159)  (1.1529)  
Intercept 1.5081  0.9770  -1.3211  
 (1.0161)  (0.9934)  (1.5998)  
𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅2 0.12  0.21  0.23  
N 137  137  137  
***,**,* denote significance at the 1, 5, 10 percent significance levels, respectively 
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of use of social media by 0.25 times a week, and the time spent on social media marketing by 14 
minutes a week, holding everything else constant respectively. 
On the other hand, the size of the general professional network was not statistically 
significant in the three models.  One possible interpretation would be that nursery stakeholders 
easily observe their peers adopting new-media marketing within online networks, rather than 
physical networks. This argument would support a learning-by-others or peer-group effect. 
However, in the absence of variables that distinguish learning-by-others from the peer-group 
effect, it seems difficult to credit this result to one of these two effects over the other one. 
Another explanation could be that the professional association may have so many members that 
they do not capture the degree of relationship among their members.  
The business characteristics variables are marketing expenditures, years in operation, 
retail sales and number of employees. The marketing expenditures variable was not significant in 
all three models. The coefficient has positive values in the first two models and a negative value 
in the third model. Similarly, the number of years in operations was positive in Models 1 and 2 
and negative in Model 3, but is not significant in all three model. The percentage of sales made 
through direct retail to costumer’s impacts positively the frequency of use of social media as 
suggested by the results of Model 2. The coefficient estimate of retail sales is statistically 
significant at the 5% level. In Model 3, this coefficient is negative but not significant. As 
expected, garden centers selling more products through direct retail to customer are more likely 
to engage with customers than garden centers selling to mass merchandisers. This would justify 
their higher frequency of social media use to reach their customers. The number of employees 
has a positive effect on new-media marketing adoption but the coefficient is not statistically 
significant in all three models.  
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The age squared coefficient is not statistically significant in all three models. The 
perceived usefulness, which reflects beliefs that new-media marketing has a positive impact on 
the business performance, was positive and significant at the 5% level in Model 3. This result 
contradicts the findings of Lorenzo-Romero (2014) that perceived usefulness was not relevant in 
social media adoption. However, her study looked only at the retailing sector, excluding the 
other segments of the value chain such as production and services. Conversely, our study 
comprises the whole value chain of the green industry including nurseries, garden centers, 
retailers, wholesalers and horticultural services providers. According to the results, nursery 
owners do not increase the frequency but spend more hours on new-media marketing when they 
think that the business will benefit from this marketing tool.   In other words, garden center 
owners spend 2 more hours a week working on social media marketing when they increased their 
belief that social media was increasing the revenue at their store by a score of 1 on the 5-point 
scale provided.  
The population coefficient is positive in all three models but only significant in Model 3 
at the 5% level. In larger cities, garden centers have a larger customer base that they attempt to 
reach using social media. The population squared is negative in Models 2 and 3, but positive in 
model 1. However, this coefficient is only significant at the 5% in Model 2. The rationale for 
modeling population in squared term was to take into account a decreasing effect of additional 
residents on demand as the population grows. Because the squared term has a U-shape, a 
negative coefficient inverses the U Shape and reflects this decreasing effect expected. The results 
also show that social media is more adopted in the Northeast than in the Midwest, consistent 
with Behe et al. (2008) who found that Northeast nurseries spent more on web advertising than 
89 
Midwest nurseries. Northeast nurseries spend on average 2.88 additional hours marketing 
through new media compared to their Midwest counterparts, all else equal. In the sample, the 
Northeast has the highest percentage of large firms (making more than $1,000,000) (Figure 16). 
This suggests a positive relationship between the size of the firm and the extent of use of social 
media marketing. The South and West variables were not statistically significant.  
Figure 16: Firm sizes by regions 
 
 
The adjusted 𝑅2 was the highest for Model 3 (30.78%) followed by Model 2 (21%) then 
Model 1 (11%). The set of explanatory variables better explained the variability within the hours 
spent on social media marketing than the frequency of use of online marketing and social media. 
However, the differences in goodness of fit does not undermine the validity of Models 1 and 2 as 
they are also informative. For example, Model 2 identified key variables unnoticed by Model 3 
such as the percentage of retail sales or the population squared. One possible explanation for the 
difference between online marketing model (Model 1) and social media models (Models 2 and 3) 
could be their possible influence by alternative set of variables. On the other hand, frequency of 
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use and time spent on social media marketing could capture different aspects of extent of social 
media use.  
 
5.2. Impact of new-media marketing usage on sales 
The model estimated to explain the impact of new-media marketing on sales uses the 
time spent on social media marketing as the dependent variable. While frequency of use appears 
as an accurate and widely used measure of the extent of use of social media, it is less 
representative of an input allocated to maximize profit than hours. The model assumes that time 
can be allocated to marketing or other input to maximize profit while frequency of use does not 
necessarily reflect cumulative amounts of effort. 
 
5.2.1. Results of the Chow test 
A Chow test was conducted to define whether small firms (less than $200,000 sales) were 
different from larger firms in their marketing decisions. The test was run following the procedure 
described in section 4.5. The Chow test confirmed a difference between the estimates of smaller 
firms and bigger firms. The computed F was 2.72, while the critical value for 11 and 110 degrees 
of freedom was 2.45 at the 5% significance level. The null hypothesis of equality between the 
two groups was rejected. In fact similar results were obtained when using respective cut values 
of $100,000, $500,000 and $1,000,000 (Table 30) indicating that the firms should be categorized 
in multiple ranges of sales value. Due the small size of the sample, two categories were retained 
for the study. The cut of $200,000 was used consistently with the literature (Palma et al., 2012; 
Hampton, 2001). Therefore, firms are categorized in two groups with $200,000 as the sales 
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boundary. Table 29 shows the estimates of the three regressions using respectively the entire 
sample, the sub-sample comprising small firms and the sub-sample comprising large firms. 
 
Table 29: Estimates of the Chow test regression model 
 
Entire 
sample  
Less 
than 
$200,000  
$200,000 
and 
more  
       
Media marketing 
hours 42.7232 * 0.0561  62.9765 ** 
 (25.6631)  (3.6881)  (30.8187)  
Marketing 
expenditures 2.7139 ** 4.9022 ** 2.7038 ** 
 1.0961  (2.3226)  (1.2161)  
Years in operation 9.2703 ** 2.9 *** 2.0129  
 4.4251  (0.7183)  (5.3158)  
Number of 
employees 11.2548 *** 2.7599  9.5752 *** 
 2.0824  (7.4398)  (2.4273)  
Period open 128.7479 *** 4.5068  78.5831  
 38.762  (2.9742)  (74.9441)  
Population 96.95708  28.7083  73.696  
 78.5253  (51.9725)  (89.0385)  
Population squared -0.0632 *** -0.0971  -0.0573 ** 
 0.02335  (0.1376)  (0.0263)  
Northeast 58.32419  -12.1582  -195.917  
 317.4545  (32.1921)  (381.333)  
South 573.119  -69.7968  552.3562  
 364.6837  (53.0291)  (427.555)  
West -532.1705  -23.1853  -636.89  
 352.2979  (41.7441)  (415.211)  
Intercept -775.4289  -14.3847  462.325  
 414.0062  (32.3125)  (910.958)  
Adjusted R2 0.54  0.46  0.41  
N 132  39  95  
***,**,* denote significance at the 1, 5, 10 percent significance levels, respectively 
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Table 30: Estimates of the sales model for different cut-off values 
 
Less than 
$100,000  
$100,000 
and more  
Less than 
$200,000  
$200,000 
and more  
Less than 
$500,000  
$500,000 
and more  
Less than 
$1,000,000  
$1,000,000 
and more  
Media marketing hours 4.0329 ** 70.8163 ** 0.0561  62.9765 ** -5.5387  57.2015 * -8.7682  60.8912 ** 
 (1.4644)  (29.5503)  (3.6881)  (30.8187)  (5.2548)  (29.9017)  (7.2711)  (27.4639)  
Marketing expenditures -0.65  2.5916 ** 4.9022 ** 2.7038 ** 8.5296 *** 3.0265 ** 11.96 *** 1.8763 * 
 (3.3442)  (1.1578)  (2.3226)  (1.2161)  (3.0353)  (1.1839)  (2.877)  (0.956)  
Years in operation 2.085 *** 4.7134  2.9 *** 2.0129  3.4915 *** -0.1264  3.4451 ** -1.409  
 (0.4658)  (4.9228)  (0.7183)  (5.3158)  (1.2109)  (5.1823)  (1.5262)  (4.7329)  
Number of employees 7.152 * 10.689 *** 2.7599  9.5752 *** 0.9303  7.1863 *** -2.4608  5.2689 *** 
 (3.4851)  (2.2387)  (7.4398)  (2.4273)  (4.5095)  (2.4457)  (2.9762)  (1.9804)  
Period open -0.086  127.5317 ** 4.5068  78.5831  3.1107  -31.7357  31.0803 *** 4.5013  
 (1.2303)  (56.0464)  (2.9742)  (74.9441)  (5.2649)  (85.8576)  (8.2093)  (71.1642)  
Population -63.0789 ** 91.2745  28.7083  73.696  126.3292 ** 45.118  -34.8996  -15.5579  
 (23.4469)  (85.2993)  (51.9725)  (89.0385)  (62.4755)  (90.1384)  (41.5768)  (80.5877)  
Population squared 0.146 ** -0.0642 ** -0.0971  -0.0573 ** -0.3176 ** -0.0491 * 0.0377  -0.0274  
 (0.0605)  (0.0251)  (0.1376)  (0.0263)  (0.1523)  (0.0262)  (0.0356)  (0.0229)  
Northeast 16.733  -23.7563  -12.1582  -195.917  37.0312  -345.2134  63.3557  -598.1369 * 
 (17.9408)  (352.6424)  (32.1921)  (381.3334)  (56.9876)  (376.7804)  (82.1758)  (343.0333)  
South -17.3244  769.6589 * -69.7968  552.3562  79.7861  825.285 * -18.3557  358.1901  
 (21.4479)  (405.4103)  (53.0291)  (427.5546)  (64.3419)  (434.918)  (103.6488)  (370.2026)  
West 16.1785  -556.5173  -23.1853  -636.8897  88.05  -142.1714  -47.2435  -312.8058  
 (14.0894)  (399.0826)  (41.7441)  (415.2109)  (55.4751)  (461.8919)  (89.5778)  (388.8137)  
Intercept -1.7881  -537.781  -14.3847  462.325  -5.1832  2202.338 ** -139.2838 * 2691.458 *** 
 (15.5987)  (649.3487)  (32.3125)  (910.9577)  (53.5527)  (1100.96)  (81.455)  (934.4451)  
Adjusted R2 0.6239  0.4844  0.4618  0.4103  0.4392  0.3979  0.5317  0.4078  
N 22  110  37  95  50  82  70  62  
***,**,* denote significance at the 1, 5, 10 percent significance levels, respectively 
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5.2.2. Endogeneity test 
The sales model is based on nursery owners allocating their resources to marketing 
campaigns in order to maximize profit. Because they adjust their advertisement strategy 
depending on the previous level of sales, one may suspect a reverse causality between social 
media hours and sales. A test is conducted to verify whether the time spent on social media 
marketing is endogenous. 
The endogeneity test is performed using instrument that are supposed to be correlated 
with the use of new-media marketing by the business, but not correlated to the dependent 
variable nor the error term. Two instrumental variables were include in the model: the percentage 
of household with high speed Internet connection in each state and the perception of the 
respondent to whether social media helped build a positive community or not. The estimates of 
the IV regression (equation 4.5) are presented in Table 31.  
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Table 31: Estimates of the 2SLS regression 
 Less than $200,000 $200,000 and more 
Media marketing hours 
(predicted) 5.8527  79.6642  
 (13.2671)  (93.1771)  
Marketing expenditures 4.4801 ** 2.6691 ** 
 (2.2425)  (1.1602)  
Years in operation 2.9944 *** 2.0418  
 (0.664)  (5.0097)  
Number of employees 6.1433  9.4191 *** 
 (9.9494)  (2.4318)  
Period open 5.8311  76.4207  
 (3.9303)  (71.5208)  
Population -0.0301  -0.0567 ** 
 (0.1915)  (0.025)  
Population squared -5.9708  66.8569  
 (89.4643)  (91.3839)  
Northeast -17.7788  -248.5872  
 (30.8719)  (455.1027)  
South -121.9653  558.4646  
 (124.7914)  (404.0431)  
West -38.3178  -662.9746  
 (49.6899)  (414.8783)  
Intercept -38.2534  447.2687  
 (60.0865)  (861.8)  
𝑅2 0.57  0.47  
N 37  95  
***,**,* denote significance at the 1, 5, 10 percent significance levels, respectively. 
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The estimates of the instrument for media marketing hours are not significant for either 
size category of nurseries while the OLS estimate of marketing hours is statistically significant at 
the 5% level in the model including large firms (Table 31). All other exogenous variables do not 
differ in sign and statistical significance. The estimates of marketing expenditures are 
statistically significant in both models 2SLS and OLS with a slight difference between values. 
The 2SLS estimates of marketing expenditures are respectively 4.48 for small firms and 2.67 for 
large firms while the OLS estimates of the same variable are 4.90 for small firms and 2.70 for 
large firms. The number of employees is also statically significant at the 1% level in both models 
for large firms. The number of years in operation is statistically significant at the 5% level in 
both models for small firms. The number of employees is positive and statistically significant in 
the 2SLS and OLS models for large firms while the population squared is negative and 
statistically significant for large nurseries. 
The Hausman test was performed to see if there were a significant difference between the 
OLS and IV estimates of media marketing hours. Both OLS and IV are consistent when the null 
is true, whereas only the IV is consistent if the null is false. To conduct the test, the predicted 
value of the error term in (4.6), 𝜖?̂? is included into the structural equation (4.5). After the OLS 
regression, the significance of  𝜖?̂? is tested using a t statistic. Because 𝜖?̂? is not statistically 
significant, we fail to reject null hypothesis that the OLS and IV estimates are equal for and large 
firms. Therefore the time spent on media marketing is exogenous based on the instrument which 
is a combination of the rate of household with high Internet speed and the perception of social 
media impact of the community. 
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5.2.3. OLS results 
To respond to the third proposition that Sales increase with social media use, a regression 
was performed by firm size category. Small firms are firms making less than $200,000 sales and 
large firms make $200,000 or more. The results of the OLS regression are presented in Table 32. 
Fitting the 3 models to the data gives the higher adjusted 𝑅2  for Model 3, with the hours spent 
on social media marketing as the measure of social media use. For the same model, the time 
spent on social media is positive and statistically significant for firms making $200,000 or more. 
The results indicate that an additional hour per week spent on social media marketing increases 
sales by $62,977 a year for firms grossing $200,000 or more, all else equal. The social media use 
coefficient estimate is positive for all other models except for the frequency of online marketing 
use for businesses making less than $200,000. None of these coefficients is statistically 
significant. Although the social media hours estimate was statistically significant at the 5% level, 
the size of the coefficient was highly sensitive to the cut off value that distinguished big firm 
from small firms across models and the mid-values of social media hour’s intervals. Moreover, 
different cut-off values led to changes in the significance of the estimate. The results revealed 
that big firms were likely to allocate more hours to social media but the causal effect of social 
media hours on sales was not clearly determined, certainly due to the small size of the sample. 
 
 
 
 
97 
Table 32: Estimation of the sales model  
 Frequency of online marketing use Frequency of social media use Hours of media marketing 
  
Less than 
$200,000 
$200,000 and 
more 
Less than 
$200,000 
$200,000 and 
more 
Less than 
$200,000 
$200,000 and 
more 
Variable of interest -6.0973  50.9716  2.1369  35.4917  0.0561  62.9765 ** 
 (3.0532)  (51.5177)  (3.1746)  (53.5122)  (3.6881)  (30.8187)  
Marketing expenditures 4.3241 ** 2.9770 ** 4.6256  2.7779 ** 4.9022 ** 2.7038 ** 
 (2.0361)  (1.2584)  (2.3121)  (1.2687)  (2.3226)  (1.2161)  
Years in operation 2.4912 *** 2.1249  3.0229 *** 0.4927  2.9000 *** 2.0129  
 (0.6268)  (5.4346)  (0.7266)  (5.565)  (0.7183)  (5.3158)  
Number of employees 6.2960  9.9502 *** 3.4329  10.7245 *** 2.7599  9.5752 *** 
 (6.1953)  (2.549)  (6.9455)  (2.5203)  (7.4398)  (2.4273)  
Period open 3.3250  66.9625  5.3545  96.8301  4.5068  78.5831  
 (2.527)  (76.743)  (3.2237)  (78.7394)  (2.9742)  (74.9441)  
Population 6.3106  99.1032  24.5433  112.6434  28.7083  73.6960  
 (40.5515)  (89.6672)  (46.9496)  (91.8213)  (51.9725)  (89.0385)  
Population squared -0.0230  -0.0590 ** -0.0873  -0.06274 ** -0.0971  -0.0573 ** 
 (0.1061)  (0.0268)  (0.1297)  (0.0276)  (0.1376)  (0.0263)  
Northeast 4.2116  102.9262  -12.1781  26.9904  -12.1582  -195.9170  
 (30.3053)  (375.0617)  (31.4874)  (384.2757)  (32.1921)  (381.3334)  
South -47.8320  360.6379  -76.2773  391.3479  -69.7968  552.3562  
 (33.6646)  (401.542)  (42.5221)  (413.0739)  (53.0291)  (427.5546)  
West 6.5813  -489.3380  -22.5862  -594.9321  -23.1853  -636.8897  
 (30.7058)  (425.7469)  (39.9074)  (434.8961)  (41.7441)  (415.2109)  
Intercept 15.8836  482.8889  -33.8536  307.0322  -14.3847  462.3250  
  (28.0222)   (952.2729)   (39.4163)   (964.0128)   (32.3125)   (910.9577)   
Adjusted 𝑅2 0.56   0.37   0.47   0.37   0.46   0.41   
N 44   104   39   101   39   95   
***,**,* denote significance at the 1, 5, 10 percent significance levels, respectively. 
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A variance ratio test was used to compare the distribution of hours spent on social media 
across two categories of nurseries, ranging from small firms making less than $200,000 in sales 
to big firm making $200,000 and more. The null hypothesis formulated posited that the value of 
the variances ratio was equal to 1meaning equality of variances.  The test yielded a significant 
difference in the variance of the two groups. The computed F was higher than the critical F value 
(F (40, 101) = 1.51, p = 0.0211). Social media hours were allocated differently between big and 
small firms. There was a higher variability of social media hours’ allocation among big firms, 
supporting differences between smaller and bigger firms in the patterns of new media marketing 
use. Table 33 also shows than smaller firms spend on average less time conducting a new media 
marketing (2.84 hours/week) than bigger firms (4.22 hours/week). 
Table 33: Summary statistics of social media hours by firms’ category 
Group Observations Mean 
Std. 
Err. 
Std. 
Dev. 
95% Confidence 
interval 
 
Less than 
$200,000 41 2.8415 0.5528 3.5398 1.7241 3.9588 
 
$200,000 and 
more 102 4.2206 0.4672 4.7181 3.2939 5.1474 
 
Combined 143 3.8252 0.3717 4.4446 3.0904 4.5599 
 
The marketing expenditures variable is positive and statistically significant at the 5% 
level for all models, except for the model using the frequency of online marketing use reported 
for firms making less than $200,000.  The return on investment of a dollar amount of marketing 
expenditures ranges from $4.32 to $4.9 in small firms and from $2.70 to $2.97 for large firms, 
holding all else constant. This greater measure in smaller firms seems inconsistent with the 
theory of economy of scale on advertising expenditures. This theory predicts a higher return on 
advertising investment as firms increase their expenditures up to an optimal level where the 
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marginal return on investment decreases. One of the main hypothesis that this theory is built 
upon is the principle of brand recognition. Once a brand is known by a target audience, it takes 
less marketing effort to a given firm to draw sales up relative to a newer brand. In addition larger 
firms have more resources to invest up to the optimal level than smaller firms, which contradicts 
the results of $4.32 to $4.9 for small firms and $2.70 to $2.97 for large firms. Despite the 
previous arguments, there are many reasons to think that these results have some consistency.  
A closer look at the frequency of use of different marketing venues (Figure 17) shows 
that on average, bigger firms use a larger mix of marketing venues and put more emphasis on 
mass media in advertising their products. This result is in line with Palma et al. (2012) who state 
that large firms seek to reach a larger audience by advertising through mass media (television) 
and online marketing which are cost effective at a large scale. In contrast smaller firms leverage 
more direct marketing methods such as fairs and trade shows. By participating more in fairs and 
trade shows, smaller firms establish a direct contact with their customers including the possibility 
of selling directly parts of their products. Hence, because the model covers just one marketing 
year, it should capture more accurately the marginal effect of marketing expenditures in small 
firms. Mass media advertisement may have an indirect impact on customers and their results 
may take longer or need monthly data to observe. Panel data may be more appropriate to capture 
the effect of mass media advertisement on sales. In this case, the model may capture just part of 
the impact of a television advertisement campaign. 
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Figure 17: Monthly frequency of use of selected advertisement channels for small and large 
firms 
 
 
Regarding brand recognition, many small nurseries in rural areas have been operating for 
decades and well known within their communities. The bigger size of a nursery does not imply 
necessarily a higher brand recognition by its target audience. Palma et al. (2012) also found that 
for smaller nurseries, the advertisements methods that emphasized building relationships with 
potential customers (e.g. internet and printed material) were found to have larger effects 
compared to the larger firms. Moreover, the effect of the brand recognition on sales may already 
be captured by the number of years in operations included in the model. 
The number of years in operation impacted sales positively in all models. Its coefficient 
estimate is statistically significant at the 1% level for small firms (business age). Among smaller 
firms, the nursery with one additional year of operation generated $2,491 to $3,023 additional 
sales, holding everything else the same. This result is consistent with experience providing a 
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noticeable comparative advantage to older firms over more recently established firms. Reasons 
for this comparative advantage may include brand recognition and establishment of customer 
loyalty benefiting older firms. The size of the business, captured by the number of employees 
was positive and statistically significant at the 1% level in all three models for large firms. An 
additional employee hired results in an increase in sales by $9.57 to $10.72 depending on the 
model.  
The number of months of operation in a year is not statistically significant in all models. 
This may seem surprising since businesses open all year round are expected to make more sales 
than business open just a few month in the year.  However, the summary descriptive (Figure 8) 
shows that most respondents are open at least 9 months a year (77.43%, n = 155), with just 
10.97% of the respondents open less than 6 months a year. Due to the high proportion of all year 
round businesses, the impact of the period of operation on sales may not be captured with 
statistical significance. The period of operation is positive in all models, ranging from $3,320 to 
$5,550 additional sales for one additional month of operation for small firms and from $66,962 
to $96,830 for bigger firms. The population is not statistically significant in all models while the 
population squared is negative and statistically significant at the 5% for Models 1 and 3, and at 
the 1% for Model 2 for large firms. The size of the population has a positive impact on sales. The 
squared term suggests that this effect is decreases progressively as the city population increases. 
None of the regional variables are statistically significant suggesting the level of sales were not 
statistically different across regions. 
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Chapter 6 - Conclusion 
Nurseries and garden centers experience difficulties in marketing their products, 
especially in rural areas. The number of nurseries in the U.S. has increased by 3.9% over the 
period 2007 to 2012 whereas the total value of sales has decreased by 12.7% over the same 
period, indicating a decrease in performance by an average nursery. New-media marketing 
appears to be a low cost opportunity that has proven to be successful in other industries. Previous 
studies have analyzed agricultural technology adoption and social media adoption, but no known 
study has investigated social media adoption in the green industry. This research contributes to 
the gap in the existing social media adoption literature.  
The objectives of the study were to describe the extent of use of social media in the green 
industry, to analyze the factors impacting adoption of new-media marketing and to determine the 
impact of new-media marketing use on sales. The methodology used to study adoption is based 
on the key adoption factors identified by the literature, particularly network effect in agricultural 
technology adoption and the perceived usefulness stressed in the technology acceptance model 
(Bandiera and Rasul, 2006; Baerenklau, 2005; Davis, 1989; Lorenzo-Romero et al., 2014). The 
impact of social media on sales is analyzed based on the assumption that firms allocate their 
resources to maximize profit. Data were collected through a survey sent to 539 nurseries and 83 
association and magazines of the green industry, with 161 complete responses.  
Results indicate that new media is widely used for marketing purposes among the green 
industry businesses in the sample, with a particularly high rate of adoption among large firms. 
The network effect has a positive impact on new-media marketing adoption by nurseries and 
garden centers. The percentage of sales made through direct retail to customers, the perceived 
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usefulness and the city population were also identified to be key adoption factors. As it pertains 
to the impact of new-media marketing on sales, nurseries were categorized into large (sales of 
$200,000 or more) and small firms (less than $200,000 sales). The hypothesis that social media 
use increases sales could not be rejected for large firms, if social media use was measured by the 
time spent on social media marketing. Nonetheless, the magnitude of this positive effect could 
not be determined robustly due to the small size of the sample. Other measures of the social 
media use were not significantly related to sales. On the other hand, marketing expenditures were 
found to be significant in all models. While the size of the nursery and the city population 
impacted sales positively for large nurseries, the number of years in operation was more relevant 
for small businesses. Grounded on the assumption that nurseries choose their marketing strategy 
depending on the previous sales level, an endogeneity test was performed to determine whether 
there was reverse causality between sales and media marketing hours. The variable of interest, 
media marketing hours was found exogenous, suggesting no evidence of reverse causality.  
By providing evidence of the positive impact of new-media marketing on sales, this study 
supports the need for new-media marketing efforts by practitioners. The effect of an additional 
hour spent on social media can serve as a basis to determine the time allocated to alternative 
marketing strategies. Nurseries may include new media in their marketing strategy. However, the 
positive effect of marketing expenditures on sales suggests that all marketing strategies, 
including traditional methods are important in achieving ROI. These results are confirmed by 
Onishi and Machanda (2012) who reported that new media and traditional marketing strategies 
acted in synergy on business performance. In addition, the results of the study can serve as a ROI 
benchmark that can be used by nurseries to assess the effectiveness of their new-media 
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marketing strategy. Spending a long time on social media advertising with few results may 
require to revise the media marketing strategy. 
The identified key factors of adoption can help nurseries’ owners understand the motives 
justifying their current level of use of social media and envision the efforts needed to improve 
their new-media marketing strategy. For example, individual experiences where new-media 
marketing were not profitable may reduce the odds for adoption.  Therefore, actions such as 
training could help develop more confidence in using of this marketing venue.   
On the other hand, Extension agents and policy makers can leverage the network effect to 
increase adoption of social media among nurseries and garden centers. Trainings targeting pilot 
nurseries in different networks can contribute to reducing the barrier to adoption. Also, emphasis 
must be placed on nurseries less likely to adopt social media, notably firms with lower 
perception of social media ROI and low percentage of retail sales.    
 
6.1. Limitations and future research 
Although this research has provided meaningful information on social media use, the 
sample size could be increased to more accurately reflect the nursery and garden center 
population. Given the low rate of responses from social-media non users and smaller businesses, 
the results of this study fell short of offering profound explanation of adoption patterns in this 
segment of the green industry. This limitation could be attributed to the distribution method 
which was mostly online. In addition, the survey was sent after the slow season of 
February/March for most nurseries and garden centers, missing the opportunity to obtain a higher 
rate of responses particularly from businesses with little interest in social media and online 
marketing. Most respondents were nurseries enthusiastic to learn about the impact of their social 
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media activity on their business performance. Also, the study does not explicitly capture the 
learning-by-doing effect, which has been recognized as important factor of adoption by the 
literature. High similarities among responses for the question related to the learning-by-doing 
precluded to include this factor in the adoption models estimated. Further, the frequency of social 
media and online marketing use were assessed by the respondent, allowing for measurement 
errors.  
Future research could include a more accurate measure of the social media use by 
collecting data on respondent social media platforms using data mining techniques. An 
alternative method to collect use data could consist of writing a code based on Facebook or 
Twitter’s Application Protocol Interface (API) that will automatically count the number of posts 
made by garden center over a given period of time. The data collected would be more accurate 
and free from assessment errors. Additional variables capturing owner’s risk aversion, the 
presence of a marketing service in charge of social media, and the firm’s level of information 
technology resources could provide a better assessment of new-media marketing use.  
The research conducted in this study could be further developed to account for the contribution 
of alternative marketing venue such as print advertisement, television or radio advertisement in 
sales increase. Including additional characteristics of social media use (nature of content posted, 
consistency in the strategy) could improve the model. The method developed in this model can 
be applied to other agricultural fields such as other specialty crops or farming in general. Farms 
practicing agritourism or involved in community supported agriculture would benefit from a 
study on social media use and impact on sales. They are more likely to use new-media marketing 
to reach their diverse customers than conventional crop producers.  
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Appendix A - Survey data summary 
The following table summarize select survey data and presents the conversions performed on sales and frequencies. Sales ranges were 
converted using the mid values. 
 
       
Dependent variables        
       
 Frequency of use : Online 
marketing  (websites, blogs, 
social media, e-newsletters)     
       
Variable  Description Average    
A1  ordinal, from 1 to 7 2.47058824    
A2  continuous, mid value of weekly frequencies 3.61891739    
       
Frequency  Weekly basis (mid values) Code Count Percentage Recode 
Daily  7 1 52 32.30% 7 
2 to 6 times a week  4 2 49 30.43% 6 
1 to 4 times a month  0.625 3 35 21.74% 5 
Once a quarter  0.083 4 6 3.73% 4 
1-3 times a year  0.042 5 6 3.73% 3 
Less than once a year 
(once every 3 years for 
example) 
 
0.0069 6 3 1.86% 2 
Never  0.000000001 7 10 6.21% 1 
Total       161 100.00%  
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Frequency of use : 
Social media 
 
     
       
Variable  Description Average    
B1  ordinal, from 1 to 7 1.662252    
B2  continuous, mid value of weekly frequencies 0.79317682    
       
Frequency  Weekly basis (mid values) Code Count Percentage Recode 
Once a week or more  1 1 115 71.43% 7 
Once a month  0.25 2 15 9.32% 6 
4-6 times a year  0.104166667 4 6 3.73% 5 
Once a quarter  0.083 3 4 2.48% 4 
1-3 times a year  0.042 5 1 0.62% 3 
Less than once a year   0.0069 6 3 1.86% 2 
Never  0.000000001 7 7 4.35% 1 
Total       151 93.79%  
       
B3 : mediamkt_time 
 Time per week spent on social media 
marketing     
       
   Mid-values Freq. Percent Code  
Less than 1 hour  0.5 35 24.48% 3  
1 to 2 hours  1.5 43 30.07% 4  
3 to 4 hours  3.5 28 19.58% 5  
5 to 9 hours  7 26 18.18% 6  
10 to 19 hours  15 7 4.90% 7  
20 hours and more  20 4 2.80% 8  
Total    143 100.00%    
 
 
 
 
 
     
116 
Sales 2014       
       
Variable  Description Average    
C1  ordinal, from 1 to 7 8.25465839    
C2  continuous, mid values 1633027.95    
       
Sales ranges  Mid value Code Count Percentage  
Less than $2,500  1250 1 8 4.97%  
$2,500 to $4,999  3750 2 0 0.00%  
$5,000 to $9,999  7500 3 1 0.62%  
$10,000 to $24,999   17500 4 5 3.11%  
$25,000 to $49,999   37500 5 11 6.83%  
$50,000 to $99,999  75000 6 6 3.73%  
$100,000 to $249,999  175000 7 19 11.80%  
$250,000 to $499,999  375000 8 19 11.80%  
$500,000 to $999,999  750000 9 22 13.66%  
$1 million to 
$4,999,999 
 
2500000 10 46 28.57%  
$5 million or greater  5000000 11 24 14.91%  
Total      161    
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Variables of interest        
       
Number of businesses 
monitored online 
 
     
       
Number of businesses  Percentage Response %   
0  11.19% 17 11.19%   
1  4.90% 8 4.90%   
2  10.49% 16 10.49%   
3  13.29% 20 13.29%   
4  10.49% 16 10.49%   
5  9.09% 14 9.09%   
6  7.69% 11 7.69%   
7  1.40% 2 1.40%   
8  2.80% 4 2.80%   
9  0.70% 1 0.70%   
10+  27.97% 42 27.97%   
Total  0.00% 151 100.00%   
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Membership in 
professional 
associations, societies 
 
     
       
Number of 
professional 
associations 
 
Count Percentage 
   
0   31 19.25%    
1   36 22.36%    
2   32 19.88%    
3   31 19.25%    
4   12 7.45%    
5+  19 11.80%    
Total  161     
       
 Online networks (Facebook or 
LinkedIn groups, forums)     
       
Number of online 
networks 
 
Count Percentage 
   
0   32 19.88%    
1   30 18.63%    
2   42 26.09%    
3   24 14.91%    
4   8 4.97%    
5+  25 15.53%    
Total  161     
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Number of facebook 
friends of the 
respondent 
 
     
       
Answer  Mid-values Response %   
0  0 27 15.03%   
1-10  5 24 15.69%   
11-50  30 24 15.03%   
51-100  75 21 13.07%   
101-500  300 41 26.14%   
Over 500  500 24 15.03%   
Total    161    
       
       
Early adopter or not       
       
Answer  Values Response %   
Trial and error  1 121 75.16%   
From a relative, 
professional or other 
 
0 40 24.84%   
Total    161    
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Frequency of social 
media use at the 
personal level 
 
     
       
Answer  Weekly Mid-values Response %   
At least once a day   7 94 58.39%   
2-6 times a week  4 25 15.53%   
Once a week to 2 times 
a month 
 
0.75 11 6.83%   
Once a month   0.25 5 3.11%   
Less than once a month   0.00001 8 4.97%   
Do not use  0 18 11.18%   
Total    161    
       
Control variables        
       
Demographics       
       
 Population of the city where 
the main business is located     
       
Answer  Values Count    
Rural  1 31    
Semi-urban  2 74    
Urban  3 48    
Total    153    
       
Dummy1  Urban vs rural     
Dummy2  Semi_urban vs rural     
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 Population of the city where 
the main business is located 
(census, estimate 2012)     
       
Obs  Mean Std. Dev. Min Max  
153  114216.8 361787.9 105 3857799  
       
Census bureau regions       
       
Region  Freq. Percent Cum.   
No data  8 4.97% 4.97   
Midwest  93 57.76% 62.73   
Northeast  21 13.04% 75.78   
South  20 12.42% 88.2   
West  19 11.80% 100   
Total  161 100.00%    
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Marketing practices       
       
 Percentage of sales made 
through retail to direct 
customers (not wholesalers nor 
landscapers …)     
       
Variable  # observations Mean Std. Dev. Min Max 
sales_retail  161 69.63602 36.93468 0 100 
       
Percentage of sales 
made under contract 
 
     
       
contract  Mid-values Code Freq. Percent  
0%  0 1 95 59.75%  
1% to 10%  0.05 2 33 20.75%  
11% to 25%  0.175 3 12 7.55%  
26% to 50%  0.375 4 7 4.40%  
51% to 90%  0.7 5 5 3.14%  
More than 90%  0.95 6 7 4.40%  
Total      159 100.00%  
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 Opinion about whether social 
media use improves sales(scale 
: from 1 to 5, with 5 = 
extremely important)     
       
Response  Freq. Percent    
1  5 3.47%    
2  14 9.72%    
3  25 17.36%    
4  42 29.17%    
5  58 40.28%    
Total  144 100%    
       
 Number of years since the 
business has started using 
social media     
       
Number of years  Freq. Percent    
1  6 4.23%    
2  15 10.56%    
3  28 19.72%    
4  15 10.56%    
5  32 22.54%    
6  16 11.27%    
7  5 3.52%    
8  11 7.75%    
9  1 0.70%    
10  8 5.63%    
14  1 0.70%    
15  4 2.82%    
Total  142 100%    
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2014 total marketing 
expenses 
 
     
       
Variable  Obs Mean Std. Dev. Min Max 
mktg_expenses  161 53049.91 122382.4 0 1000000 
       
       
Other characteristics       
       
Number of full time 
employees during peak 
season 
 
     
       
Variable  Obs Mean Std. Dev. Min Max 
fulltimepeak  161 30.63 71.74 0 500 
       
Year of business 
establishment 
 
     
       
Variable  Obs Mean Std. Dev. Min Max 
establishment  161 1980 26.11099 1885 2015 
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respondent's age       
       
       
age  Mid-values Freq. Percent   
18 to 24 (1)  21 3 1.86%   
25 to 34 (2)  29.5 23 14.29%   
35 to 44 (3)  39.5 22 13.66%   
45 to 54 (4)  49.5 46 28.57%   
55 to 64 (5)  59.5 51 31.68%   
65 to 74 (6)  69.5 15 9.32%   
75 and over (7)  75 1 0.62%   
Total    161 100.00%   
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Appendix B - Survey instrument 
Welcome to the Nurseries and Garden Centers Marketing Survey. 
 
This survey is designed to understand how online marketing is being used by nurseries and 
garden centers in the U.S. and Canada. The results will benefit nurseries and garden centers by 
collecting the typical marketing practices used in the industry and suggesting ways to improve 
marketing practices.     The survey may take 10-20 minutes. We hope you will take the time to 
complete it. The more responses we get, the stronger recommendations we can draw.  The survey 
covers: business characteristics, marketing practices and demographic characteristics of the 
respondent. Please collaborate with your colleagues, if needed, to complete the survey.      Your 
participation is voluntary, and your responses will be kept confidential. The focus of the survey 
is on the business practices of your company. Any personal-level questions are designed to 
understand decisions made by the business. As a token of appreciation of your time, you will be 
given an opportunity to enter into a drawing for one of two $50 Amazon.com gift cards at the 
end of the survey.     If you have questions about the rights of research subjects or about the 
manner in which the study is conducted, please contact Rick Scheidt, Chair, Committee on 
Research Involving Human Subjects, 203 Fairchild Hall, Kansas State University, Manhattan, 
KS 66506, (785) 532-3224.     The results from the survey will be available from the project 
team.  You will be given the opportunity to request a copy of the results.  For more information 
about this project, you may contact any of the team members below.     Many thanks for your 
time, in advance.     Sincerely,       Becatien Yao, M.S. student in Agricultural Economics at 
Kansas State University (byao@k-state.edu)   Dr. Cheryl Boyer, Horticulture at Kansas State 
University (crboyer@k-state.edu)   Dr. Lauri Baker, Agricultural Communication at Kansas 
State University (lmbaker@k-state.edu)   Dr. Hikaru Peterson, Agricultural Economics at Kansas 
State University (hhp@k-state.edu) 
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Q1. What is your role in the business operation? 
 Owner/Operator 
 Owner/Non-operator 
 Manager 
 Marketing Manager 
 Other (please specify) ____________________ 
 
Q2. How long have you been working for this current firm? 
 Less than 1 year 
 1 to 4 years 
 5 to 9 years 
 10 years and more 
 
Q3. What is the scope of your business? Select all the services and products offered by your 
business. 
 Greenhouse / annuals 
 Lawn & garden equipment 
 Nursery container and field 
 Landscape architecture/design 
 Landscape services/build 
 Retail bedding & nursery stock 
 Retail lawn & garden products 
 Retail general merchandise 
 Retail florist and florist supplies 
 Retail food & beverage 
 Retail garden equipment 
 Retail landscape materials 
 Wholesale bedding & nursery stock 
 Wholesale lawn & garden products 
 Wholesale florist and florist supplies 
 Wholesale garden equipment 
 Wholesale landscape materials 
 Other (specify) ____________________ 
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Q4. How many months out of a year is your business open? 
 0 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 
 11 
 12 
 
Q5. How were total sales for your business in 2014 distributed across various clienteles? Please 
write in the percentage of sales for each channel. 
______ Retail  (direct to consumers) (%) 
______ Other garden centers (%) 
______ Landscapers  (%) 
______ Mass merchandisers (%) 
______ Rewholesalers (%) 
______ Other(%) 
 
Q6. What percentage of your total sales in 2014 was sold under contract? Select the answer that 
is closest to your situation. 
 0% 
 1% to 10% 
 11% to 25% 
 26% to 50% 
 51% to 90% 
 More than 90% 
 
Q7. If your business has a website, what is the URL? If you do not have a website, write in your 
business name. 
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Q8. What type of Internet connection does your business have? Select all that apply. 
 There is no Internet access on site 
 Dial up 
 Wireless 
 Mobile 
 Broadband 
 DSL 
 Cable 
 Satellite 
 ISDN 
 Other  ____________________ 
 
Q9. What were your total marketing expenses in 2014? (Print advertisement, phone calls, 
television/radio, fairs/trade shows, websites, social media, newsletters, etc.) 
$ 
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Q10. How often do you use the following marketing venues to reach your customers? For each 
venue, select the frequency that is closest to your situation in 2014. 
 Daily 
2 to 6 
times a 
week 
1 to 4 
times a 
month 
Once a 
quarter 
1-3 times 
a year 
Less 
than 
once a 
year 
Never 
Print 
advertisements 
(newspapers, 
store circulars, 
postal mailings) 
              
Personal 
interactions 
(phone calls, 
emails, visits) 
              
Television/radio               
Fairs/trade 
shows/garden 
shows 
              
Online 
marketing 
(websites, 
blogs, social 
media, e-
newsletters) 
              
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Q11. What device(s) do you use for online marketing of your business? Select all that apply. 
 Laptop 
 Desktop 
 Smart phone 
 Tablet 
 Other mobile device ____________________ 
 
 
Q12. How would you rank the impact of the following online marketing activities on your 
business sales? Drag and drop to reorder the activities according to your ranking.    
______ Websites 
______ HTML newsletters (e.g. Constant Contact, MailChimp) 
______ Blogs 
______ Social media platforms (Facebook, Twitter, etc.) 
______ Other 
 
Q13. How many businesses do you follow online on a regular basis? (by liking or visiting their 
Facebook, Twitter, blog, LinkedIn page, receiving e-newsletters from them or any other online 
activity). 
 0 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10+ 
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Q14. Does your business use the following online marketing platforms? For each platform, select 
one answer. 
 I am currently using it 
I had an account but no 
longer active 
I never signed up 
Facebook       
Twitter       
HTML Newsletters       
Websites       
Blogs       
 
 
Q15. How frequently do you reach your customers through these online marketing tools. For 
each tool, select the frequency of use that is the closest to your situation in 2014. 
 
Once a 
week or 
more 
Once a 
month 
Once a 
quarter 
4-6 times 
a year 
1-3 times 
a year 
Less than 
once a 
year 
Never 
Websites               
HTML 
newsletters 
(e.g., 
Constant 
Contact, 
MailChimp) 
              
Blogs               
Social 
media 
platforms 
(e.g., 
Facebook, 
Twitter) 
              
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Q16. For about how many years has your business been using social media? (facebook, twitter, 
linkedIn,etc.)  
 
Q17. How was your business' first social media account open?  Select one the following answers. 
 The owner, manager or one employee opened the account 
 I got free help from friends or family 
 We hired a consultant/third party company 
 Other  ____________________ 
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Q18. How important is social media (Facebook, Twitter, Pinterest, etc.) for your business in the 
following areas?  For each area, select one level of importance. 
 
Not at all 
important 
Slightly 
important 
Moderately 
important 
Quite 
important 
Extremely 
important 
To have an 
active online 
presence 
          
To build a 
positive 
community 
with 
customers 
          
To learn 
about 
marketplace 
          
To improve 
sales 
          
To increase 
customer 
traffic into 
the store 
          
To educate 
customers 
          
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Q19. On average, how much time per week do your employees (including yourself) spend on 
social media marketing? (posting on social media, responding, monitoring, etc.) 
 Less than 1 hour 
 1 to 2 hours 
 3 to 4 hours 
 5 to 9 hours 
 10 to 19 hours 
 20 hours and more 
 
 
Q20. Did you hire a third party firm/consultant to conduct your social media activities in 2014?  
 Yes 
 No 
 
Q21. What was your expense in 2014 for their social media consulting services? Write in an 
approximate dollar amount. 
$ 
 
Q22. Could you share specific strategies you are following to make your social media marketing 
plan more effective? 
 
136 
Q23. How applicable are the following reasons why your business is not using social media 
marketing at this time? 
137 
 
Strongly 
disagree 
Disagree 
Neither agree 
or disagree 
Agree 
Strongly 
Agree 
I don't know 
how to get 
started. 
          
I don't have 
time. 
          
Technology 
changes so 
quickly that I 
can’t keep up 
with it. 
          
It is a costly 
investment. 
          
I don't think 
it's important. 
          
My 
customers 
don’t think 
it’s 
important. 
          
I would 
prefer face-
to-face 
interactions 
with my 
customers 
          
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Returns from 
social media 
marketing are 
uncertain. 
          
Returns from 
social media 
marketing are 
low. 
          
 
 
  
139 
Q24. There are workshops and training available for online marketing strategies. If there were 
one tailored to your specific industry and business needs, how much would you be willing to pay 
for a: 
 $ Amount 
a. One time training for you or your employee 
to carry out social media marketing for your 
business? Write in a dollar amount. 
 
b. Monthly membership that includes access 
to latest research findings on online 
marketing specific to the green industry? 
Write in a dollar amount you are willing to 
pay for monthly subscription fee. 
 
c. Consulting service that carries out social 
media marketing on behalf of your business?  
Write in a dollar amount you are willing to 
pay for monthly fee for services. 
 
 
 
Q25. Where is your business located? 
 United States 
 Canada 
 Other ____________________ 
 
 
Q26. What is the zip code of your business? 
 U.S. zip code 
Main operations  
Branch location 1 (If applicable)  
Branch location 2 (if applicable)  
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Q27. What is the zip code of your business? 
 Canada zip code 
Main operations  
Branch location 1 (If applicable)  
Branch location 2 (if applicable)  
 
 
Q28. When was your business established? 
Date of establishment [YYYY] 
First year under current ownership (if different) [YYYY] 
First year under current management (if different) [YYYY] 
 
 
Q29. How much was the annual gross sales for your business in 2014?  
 Less than $2,500 
 $2,500 to $4,999 
 $5,000 to $9,999 
 $10,000 to $24,999 
 $25,000 to $49,999 
 $50,000 to $99,999 
 $100,000 to $249,999 
 $250,000 to $499,999 
 $500,000 to $999,999 
 $1 million to $4,999,999 
 $5 million or greater 
 
Q30. How many employees do you have? 
 Peak season (average) Non-peak season (average) 
Full time   
Part time   
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Q31. On average, how much time per week do your employees (including yourself) spend on 
overall marketing (calling or emailing customers, preparing content, advertising, organizing 
shows, social media, etc.)?  
Hours 
Minutes 
 
Q32. How many professional networks are you involved in?  
 0 1 2 3 4 5+ 
Membership 
in 
professional 
associations/ 
societies 
            
Online 
networks 
(Facebook 
or LinkedIn 
groups, 
forums) 
            
Other             
 
 
Q33. How frequently do you use social media for personal purposes?  Select the closest 
frequency of use. 
 At least once a day 
 2-6 times a week 
 Once a week to 2 times a month 
 Once a month 
 Less than once a month 
 Do not use 
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Q34. How did you learn to use social media?  Select all that apply. 
 I have never tried to use social media 
 Trial and error 
 From a relative or friend 
 From a professional 
 I had a formal training 
 Other ____________________ 
 
Q35. How many people (likes or friends on Facebook, Twitter, LinkedIn, etc.) are you 
personally following on a regular basis? Please select the total number of people across all 
platforms. 
 0 
 1-10 
 11-50 
 51-100 
 101-500 
 Over 500 
 
 
Q36. What is your age? 
 18 to 24 
 25 to 34 
 35 to 44 
 45 to 54 
 55 to 64 
 65 to 74 
 75 and over 
 
Q37. What is your gender? 
 Male 
 Female 
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Q38. What is the highest level of school you have completed? 
 Less than high school graduate 
 High school graduate - diploma or GED 
 Technical, trade, or vocational school 
 Some college (no degree) 
 Bachelor's degree 
 Master's, doctorate, or professional degree 
 
Q39. Please indicate your preferred future involvement with this project team.  If you select any, 
you will be asked to provide your email address on the next page. 
 I’d like to enter into the drawing for a $50 Amazon.com gift card 
 I’d like to receive results from this survey 
 I’d like to receive more information about new-media marketing in the future 
 
 
Q40. Please enter your email address: 
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Appendix C - Postal card 
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Appendix D - Survey distribution networks 
1 National Nursery Extension Specialist listserv 
2 KSRE Hort Newsletter 
3 Kansas Nursery and Landscape Association 
4 Wichita Area Nurserymen’s Association 
5 Kansas Greenhouse Growers Association 
6 The Western Nursery and Landscape Association 
7 Hort NetWork (Kansas City) Susan Mertz 
8 Oklahoma Nursery and Landscape Association    
9 Missouri Landscape and Nursery Association    
10 High Plains Journal   
11 Acres Online (GrowerTalks) 
12 PolanzGreenProfit 
13 Green Profit  
14 Buzz (GreenProfit) 
15 American Nurseryman Magazine  
16 Nursery Management Magazine  
17 Garden Center Magazine   
18 Greenhouse Management Magazine 
19 Lawn and Landscape Magazine   
20 Greenhouse Grower Magazine 
21 Today’s Garden Center Magazine 
22 Lawn and Garden Retailer 
23 Sprout (AmericanHort)  
24 Southern Nursery Association mail@sna.org  
25 International Plant Propagator’s Society (Southern Region)  
26 International Plant Propagator’s Society (Eastern Region) 
27 International Plant Propagator’s Society (Western Region) 
28 Frannie Miller’s pesticide safety trainee list 
29 Alabama Nursery and Landscape Association James Harwell  
30 Alaska none 
31 Arizona Nursery Association  
32 Arkansas Green Industry Association 
33 California Association of Nurseries and Garden Centers 
34 Nursery Growers Association of California, 
35 Colorado Nursery and Greenhouse Association 
36 Associated Landscape Contractors of Colorado 
37 Connecticut Nursery & Landscape Association 
38 Delaware Nursery and Landscape Association 
39 Florida Nursery, Growers and Landscape Association 
40 Georgia Green Industry Association 
41 Big Island Association of Nurserymen  
42 Idaho Nursery & Landscape Association 
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43 Illinois Green Industry Association 
44 Indiana Nursery and Landscape Association 
45 Iowa Nursery and Landscape Association 
46 Kentucky Nursery and Landscape Association 
47 Louisiana Nursery and Landscape Association 
48 Maine Landscape and Nursery Association 
49 New England Nursery Association 
50 Maryland Nursery, Landscape and Greenhouse Association 
51 Massachusetts Nursery and Landscape Association 
52 Michigan Nursery and Landscape Association 
53 West Michigan Nursery and Landscape Association 
54 Minnesota Nursery & Landscape Association 
55 Mississippi Nursery & Landscape Association 
56 Montana Nursery & Landscape Association 
57 Nebraska Nursery & Landscape Association 
58 Nevada Landscape Association 
59 New Hampshire Landscape Association 
60 New Jersey Nursery and Landscape Association 
61 New Mexico—supported by the Colorado nursery & grnhs assoc 
62 New York State Nursery and Landscape Association 
63 North Carolina Nursery & Landscape Association 
64 North Dakota Nursery and Greenhouse Association 
65 Ohio Nursery and Landscape Association 
66 Oregon Association of Nurseries 
67 Pennsylvania Landscape and Nursery Association 
68 Rhode Island Nursery and Landscape Association 
69 South Carolina 
70 South Dakota Nursery and Landscape Association 
71 Tennessee Nursery and Landscape Association 
72 Middle Tennessee Nursery Association 
73 Texas Nursery & Landscape Association 
74 Utah Nursery and Landscape Association 
75 GreenWorks: Vermont Nursery & Landscape Association 
76 Virginia Nursery and Landscape Association   
77 Central Virginia Nursery and Landscape Association 
78 Washington State Nursery & Landscape Association  
79 West Virginia Nursery and Landscaping Association  
80 Wisconsin Nursery and Landscape Association 
81 Wisconsin Green Industry Federation,  
82 Wyoming Groundskeepers & Growers Association, Inc.  
83 Nursery & Landscape Association Executives of North America  
 
 
